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Abstract 
 
 
This study sought to describe the challenges of diagnosing pulmonary tuberculosis (PTB) 
in children under the age of 5 years at clinics under the Prince Mshiyeni Hospital at 
Ethekwini Health District in KwaZulu-Natal. 
 
The study showed that primary health care (PHC) nurses do not have adequate 
knowledge to effectively diagnose PTB in children and, in addition, that PHC clinics are not 
adequately equipped to effectively diagnose PTB in children. 
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Chapter 1 
 
Orientation to the study 
 
1.1 INTRODUCTION 
 
Tuberculosis (TB) is an infectious disease caused by a bacillus called Mycobacterium 
Tuberculosis (MTB), which usually enters the body by inhalation through the lungs 
(Department of Health 2000:11). TB can also affect other body organs as a result of 
spread of infection throughout the body. The most common and infectious form of the 
disease is pulmonary tuberculosis (PTB), affecting more than 80% of TB cases in South 
Africa (Department of Health 2000:11). Children are at high risk of developing PTB and 
diagnosing PTB in children is not easy. For this reason, the researcher focused on PTB 
in children. 
 
The World Health Organization (WHO) estimates that one in every three people in the 
world is infected with TB. Globally, one person is infected with TB every second, 
someone dies of TB every 15 seconds and one out of every three is a child (Mwinga 
2005:98). Every year 130 000 children die from TB and it is estimated that children 
constitute about 10% of all TB cases (Chauhan & Arora 2004:102). According to 
Bradbury (1998:966), 70 million people will die from TB by 2020 if TB control 
programmes are not improved. 
 
1.2 BACKGROUND TO THE PROBLEM 
 
In South Africa, the Department of Health (1998:83-84) maintains that proper history 
taking, physical examination, X-ray of the chest and tuberculin skin test, can make an 
accurate diagnosis of PTB in children. In practice, however, this is not easy because of 
the non-specific clinical picture of PTB in children, the effect of the Bacilli Calmette 
Guerin (BCG) vaccine on diagnosing PTB in children and diagnostic problems 
associated with bacteriological confirmation of PTB, the Tuberculin Skin Test (TST) and 
radiological features of PTB.   
 
According to literature the following problems were encountered in diagnosing PTB in 
children: 
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• Signs and symptoms of PTB in children are non-specific which make diagnosing 
PTB in children more difficult than in adults (Lissauer & Clayden 2001:203). 
Children with PTB may present with fever, malaise, failure to thrive, weight loss, 
stridor, non-productive cough, repeated chest infections, painless swelling of 
lymph nodes, rapid pulse, vomiting, diarrhoea and cyanosis. Meadow and Newell 
(2002:227) point out that most children with PTB traced through infected adults 
do not show clinical symptoms of PTB and diagnosis is based on X-ray and 
positive TST.  
• In South Africa, all children must be immunised with BCG at birth to protect them 
against TB infection (Department of Health 2000:11). BCG only provides 80% 
protection against the progression of TB infection to TB disease. BCG may also 
increase skin reactivity to the TST, which lasts for several years after 
immunisation, thus yielding false positive TB results (Ginsberg 1998:129). In 
Canada, previous immunisation with BCG was found to increase the skin 
reaction to the TST (Nobert & Chernick 1999:3).  In Gambia, Leinhardt, Sillah, 
Fielding, Donkor, Manneh, Wandorff, Bennett and McAdam (2003:608) found 
that positive TST was usually related to other infections rather than previous 
BCG vaccination.  
• Sputum specimens used to diagnose PTB in adults are difficult to obtain in 
children because children tend to swallow sputum and children with PTB seldom 
cough up sputum. Gastric washings, which are an alternative to sputum, are 
difficult to obtain from children (Coovadia & Wittenberg 2000:334). 
• The TST is a good indicator of TB in children but is just one piece of evidence in 
the final diagnosis of TB (Harrison 2001:357). The TST may also show false 
negative results when there is malnutrition, an advanced state of TB, HIV 
infection and other viral infections like measles, rubella and whooping cough and 
when the child is on immuno-suppressive drugs like steroids and cancer 
treatment (Donald, Fourie & Grange 1999:129).  
• HIV infection also complicates the diagnosis of PTB in children because most of 
the signs and symptoms of HIV-related chest infections are similar to PTB 
clinically and the chest X-rays of PTB and HIV patients are identical (Kibel & 
Wagstaff 2001:365). 
• The WHO recommends that a paediatric TB score chart (see chapter 2) be used 
to aid the diagnosis of PTB in children (Department of Health 1998:88). In 
Zambia, Van Rheenen (2002:435) found that a paediatric TB score chart was 
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ambiguous and led to over-diagnosis of PTB in children and inappropriate use of 
expensive anti-tuberculosis drugs and recommended that a score chart should 
not be used in HIV-endemic areas. 
• No X-ray changes in the lung tissue are specific to TB. Many lung diseases look 
like TB on X-ray (Department of Health 2004:47).  
 
Diagnosing PTB in children is challenging because there is no standard clinical case 
definition of childhood TB. Diagnosis is based on a combination of tests and 
investigations, which requires skilled and competent professional nurses and the 
chances of over/under-diagnosis is high. 
 
1.3 RATIONALE FOR THE STUDY 
 
The researcher has ten years’ experience as a primary health care (PHC) nurse. This 
exposure enabled the researcher to identify the need to undertake this study out of 
concern that PHC nurses seem to have problems diagnosing PTB in children. Informal 
discussions with PHC nurses identified two main barriers to effectively diagnose PTB in 
children: 
 
• PHC settings are not well equipped to diagnose children with PTB. 
• PHC nurses lack skills to effectively diagnose PTB in children.  
 
1.4 STATEMENT OF THE PROBLEM 
 
The PHC nurse is the first contact in the health system for the child who is infected with 
PTB. The ability and knowledge of the PHC nurse to effectively diagnose PTB in 
children is critical as the clinical picture of various other diseases is similar to PTB in 
children. In the researcher’s experience, more than 50% of children are put on anti-TB 
treatment unnecessarily resulting in 
 
• high costs  
• resistance to treatment 
• exposing children to lengthy and often unpleasant treatment (Department of 
Health 2000:40) 
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The diagnosis of PTB in children necessitates a combination of tests/procedures for 
which PHC clinics may not be sufficiently equipped. 
 
The problem led to the following questions: 
 
• Do PHC nurses have adequate knowledge and skills to effectively diagnose PTB 
in children under 5? 
• Are the PHC settings in the Ethekwini Health District at Umlazi area equipped to 
diagnose PTB in children?  
 
1.5 PURPOSE OF THE STUDY 
 
The aim of the study was to describe diagnosing PTB in children under the age of 5 
years. Accordingly, the objectives of the study were to determine whether 
 
• PHC nurses in the Ethekwini Health District at clinics under Prince Mshiyeni 
Hospital have adequate knowledge to effectively diagnose PTB in children 
• the PHC settings at clinics under Prince Mshiyeni Hospital  in the Ethekwini 
Health District are sufficiently equipped to diagnose PTB in children 
 
1.6 SIGNIFICANCE OF THE STUDY 
 
The findings of this study could have major policy and training implications for PHC 
nurses in KwaZulu-Natal. This may result in early diagnosis and treatment with 
improved level of care to children with PTB. Moreover, the findings could also lead to 
more complete notification of PTB in children.   
 
1.7 DEFINITIONS 
 
Polit and Hungler (1999:209) describe an operational definition as “explaining the 
concept in terms of operations by which it is measured”. For the purpose of this study, 
the following concepts/terms were used as defined below: 
 
Child is any person between infancy and puberty (Weller 2000:146). In the context of 
this study a child is a person under the age of 5.  
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Bacillus Calmette Guerin (BCG) is the vaccine that gives protection against TB 
infection (Nzimande 2003:153).   
 
Diagnosis refers to determining the nature of a disease (Weller 2000:120). In the 
context of the study, diagnosis refers to determining the nature of PTB in children under 
5.  
 
Pulmonary tuberculosis (PTB) is the chronic or acute, infectious, inflammatory 
notifiable disease affecting the lungs, caused by mycobacterium tubercle and spread 
through droplet infection (Nzimande 2003:153). 
 
Tuberculin skin test (TST) is the injection solution of purified protein derivative made 
from human bacillus that is used in the diagnosis of TB (Nzimande 2003:34).  
 
Primary health care (PHC) nurse is a clinical nurse practitioner, with the additional 
qualification in diagnostic skills and techniques, who normally works in the clinic or 
health centre and deals mainly with the curative aspects of primary health care (De 
Haan 2005:27). In this study, the term refers to PHC nurses rendering PHC care in 
clinics under Prince Mshiyeni Hospital at Umlazi, in Durban.   
 
1.8 RESEARCH DESIGN AND METHODOLOGY 
 
1.8.1 Research design 
 
A quantitative, non-experimental, descriptive design was used. This design involves a 
clear description of a phenomenon within a specified population (Brink & Wood 
1998:289; Johnson & Christensen 2000:302). The design was chosen because the 
study aimed to identify and describe the challenges of diagnosing PTB in children.  
 
1.8.2 Research population 
 
The target population refers to the entire population in which the researcher is 
interested. The accessible population refers to the portion of the population that is 
accessible to the researcher (Polit & Hungler 1999:278).  In this study, the target 
population was all professional nurses working in PHC clinics and the accessible 
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population was professional nurses working at Ethekwini Health District in KwaZulu-
Natal.  
 
1.8.3 Sample and sampling technique 
 
The convenience, non-probability sampling technique was used. Polit and Hungler 
(1999:280) define non-probability sampling as the “selection of respondents using non-
random methods”. Convenience, non-probability sampling means that elements are 
included in the study because they happen to be available at the place of data collection 
until the desired sample is reached (Johnson & Christensen 2000:174).  
 
1.8.4 Data collection 
 
A structured data-collection approach was used. Polit and Hungler (1999:310) describe 
structured data collection as the “collection of data using standardised instruments, 
showing what type of data is to be collected and with predetermined response options”.  
A questionnaire and a checklist were used as data-collection instruments. Burns and 
Grove (2001:289) define a questionnaire as “a standardised document filled by each 
respondent participating in a study”. A questionnaire was chosen because anonymity 
can be ensured by using codes and data collected by a questionnaire is easily analysed 
(Polit & Hungler 1999:310).  A checklist is a standardised data-collection instrument 
consisting of questions having the same response format, namely yes and no answers 
(Polit & Beck 2004:354). 
 
1.8.5 Data analysis 
 
The researcher used descriptive statistics to analyse and summarise data (Polit & 
Hungler 1999:443).  Data was measured on ordinal and nominal scales. Frequency 
distributions in the form of graphic presentations were used to represent data (De Vos 
1998:204).  
 
1.9 ETHICAL CONSIDERATIONS 
 
Researchers have a responsibility to conduct research in an ethical manner. This 
means that they must protect the rights of the respondents as well as of the institution 
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where the research is conducted and practise scientific honesty (Babbie & Mouton 
2001:520-528). 
The researcher took the following steps to ensure that the ethical considerations were 
taken into account (Babbie & Mouton 2001:521-526; Johnson & Christensen 2000:83-
88): 
 
• Informed consent was obtained from the respondents to participate in the study.  
• Participation was voluntary and the respondents could withdraw from the study at 
any time. 
• Questionnaires were identified with code numbers after data collection to ensure 
anonymity.  
• Permission to conduct the study was obtained from the Ethics Committee of 
KwaZulu-Natal Department of Health.  
 
1.10 VALIDITY AND RELIABILITY  
 
Reliability refers to the accuracy of a data-collection instrument (Polit & Hungler 
1999:411). Validity refers to the extent to which the instrument measures what is 
intended to measure (Polit & Hungler 1999:418). 
 
To ensure the reliability and validity of the study, the researcher  
 
• used a standardised data-collection instrument, namely a questionnaire, to 
collect data 
• used the reliability-internal consistency test to ensure reliability of the instruments 
• constructed a questionnaire using items from existing literature on the 
phenomenon under study 
• pre-tested the questionnaire on ten professional nurses providing PHC at Prince 
Mshiyeni Hospital, who were similar to the sample, but were not involved in the 
final study (Polit & Hungler 1999:411-423) 
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1.11 OUTLINE OF THE STUDY 
 
Chapter 1 briefly outlines the purpose of the study, the research design and 
methodology, including the data-collection instrument, and defines terms used in the 
study.   
 
Chapter 2 discusses the literature review conducted for the study. 
 
Chapter 3 discusses the research design and methodology, including selection criteria, 
sample and sampling. 
 
Chapter 4 covers the data analysis and interpretation, and the findings. 
 
Chapter 5 concludes the study, discusses its limitations, and makes recommendations 
for practice and further research. 
 
1.12 CONCLUSION 
 
This chapter covered the background to the study, the problem statement, the purpose 
and significance of the study, definitions of concepts, the research design and 
methodology and the ethical considerations of the study.  Chapter 2 deals with the 
literature review on the diagnosis of TB in children.  
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Chapter 2 
 
Literature review 
 
2.1 INTRODUCTION 
 
A literature search on the topic of interest is done to determine what is already known 
and not known about the topic of interest (Burns & Grove 1999:104). 
 
The researcher conducted a literature review to 
 
• identify existing gaps and weaknesses so as to justify this study 
• gain deeper insight into the topic of interest 
• obtain various views on the topic 
• determine the appropriate research design for the study (Polit & Hungler 1999:79-
82) 
 
2.2 GUIDELINES AVAILABLE TO ASSIST THE DIAGNOSIS OF PTB IN 
CHILDREN 
 
The Department of Health supplies all health facilities with copies of Tuberculosis: a 
Training Manual for Health Workers (1997/1998) and the South African Tuberculosis 
Control Programme: Practical Guidelines (2002/2004) to help health workers with the 
management of TB. The diagnosis of PTB in children should be based on signs and 
symptoms, history of contact with a smear-positive PTB case, the TST and the X-ray 
(Department of Health 2000:32). The paediatric score chart can be used as a screening 
tool to identify children who might have PTB and need other investigations (Department 
of Health 2004:48). The Communicable Disease Control Coordinators (CDCC) in the 
various health districts are responsible for ensuring that health facilities have this 
supportive material.  
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2.3 ACCURATE DIAGNOSIS OF PTB IN CHILDREN 
 
Accurate diagnosis of PTB in children should be based on a combination of the 
following factors (Department of Health 2000:32): 
 
• history taking 
• physical examination 
• tuberculin skin test (TST) 
• the scoring system 
• radiological examination 
• bacteriological tests  
 
The risk of developing PTB is 43% in infants, 24% between 1 and 5 years of age and 
15% in adolescents compared to adults with the lifetime risk of 5-10%. Children under 2 
years of age develop PTB in less than 3 months after exposure (Hesseling, Schaaf, Gie, 
Starke & Beyers 2002:1042).  
 
2.3.1 History taking  
 
According to the Department of Health (1998:21; 2000:32), PTB should always be 
suspected if the child 
 
• coughs or has a wheeze for more than three weeks with chest pain  
• fails to recover from a chest infection after a course of antibiotics 
• fails to gain weight despite correct nutrition 
• has diarrhoea and vomiting 
• lives in a household with a PTB source case 
• has an audible wheeze that does not respond to broncho-dilators 
• has two or more episodes of fever without any obvious cause 
 
People who live in the same household or work in close association with a smear- 
positive TB patient (contact) are at risk of being infected with TB (Department of Health 
1998:55). Household exposure of children to smear-positive adult TB cases poses the 
greatest risk of PTB infection to children (Marais, Gie, Schaaf, Hesseling, Obihara, 
Nelson, Enarson, Donald & Beyers 2004:283). Poverty, malnutrition, debilitating 
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diseases (diseases that weaken the body’s resistance) like measles and whooping 
cough, HIV infection and overcrowding are also risk factors for the development of PTB 
in children (Department of Health 1998:93).  
 
2.3.2 Physical examination 
 
The child with PTB can present with the following signs on physical examination 
(Department of Health 1997:21; 2000:32): 
 
• fever  
• fast pulse 
• increased respiratory rate 
• signs of wasting or weight loss 
• an audible wheeze  
• cyanosis  
• swelling and tenderness of the lymph nodes  
• enlargement of other body organs, particularly the liver or spleen  
• stick out ribs due to wasting 
• unequal chest movements if one of the lungs has collapsed   
• failure to gain weight or weight loss 
 
In children, PTB usually presents differently from adults, and can be asymptomatic or 
present with clinical features not easily associated with TB (Department of Health 
1998:83). According to Shah and Agarwal (1997:47), up to 33% of children that need 
TB treatment gain weight normally and most children with PTB are asymptomatic. In 
most children persistent cough and wheezing is usually present even though signs and 
symptoms are non-specific and according to WHO as cited by Shah and Argarwal 
(1997:47) all children coughing for more than three weeks should be tested for PTB.  
 
During the physical examination the Road to Health Chart (RTHC) is used to monitor 
growth of children under the age of 5 (Donald et al 1999:160). The RTHC is the 
standard child health record issued by the health workers to each child at birth or when 
the child visits the health facility for the first time. Regular plotting of weight on the 
RTHC makes it easy to detect failure to gain weight or weight loss. As failure to gain 
weight is one of the signs and symptoms of PTB, the RTHC is used to identify 
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suspected TB cases that should be investigated for PTB (Department of Health 
2004:46).  
 
2.3.3 Skin testing for TB 
 
The tuberculin skin test (TST) measures the body’s immune response to tuberculin 
purified protein derivative (PPD). Tuberculin is a special injection material made from 
weakened toxins (poisonous substances) of the mycobacterium bacillus that indicate 
the presence of tubercle bacilli in the body (Nzimande 2003:155-156). A positive TST 
indicates TB infection but a negative TST does not exclude TB infection as some 
conditions suppress the TST. There are two types of TST, the Mantoux and the Mono or 
Tine tests (Department of Health 1998:85). 
 
• Mantoux test 
 
The Mantoux test is the TST commonly used in the PHC settings at Ethekwini Health 
District. It is injected intradermally (between the layers of the skin) into the anterior 
aspect of the forearm. The results are read within 48 to 72 hours after the injection. The 
positivism of the test is determined by the diameter of the skin in-duration (swelling) at 
the site of the injection which is measured in millimetres across the arm at the widest 
point of the raised thickened area in-duration (Department of Health 1998:85). 
 
• Mono/Tine tests  
 
The Mono and Tine tests are tools impregnated with PPD and are only pressed into the 
skin of the forearm. The results of the Tine test are measured by the amount of 
blistering. The results of the Mono test are measured by the diameter of the reaction 
across the arm at the widest point of the in-duration and are recorded in millimetres. 
Tine and Mono tests results are read after 72 hours (Department of Health 1998:85-86). 
Table 2.1 represents the interpretation of positive TST. 
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Table 2.1 Interpretation of positive TST  
 
TUBERCULIN TEST PREVIOUS BCG NO PREVIOUS BCG HIV+ 
Mantoux 15 mm or more 10 mm or more 4mm or more 
Mono  8 mm or more 4 mm or more Uncertain 
Tine Blistering and confluent swelling Ring of in-duration Uncertain 
 
TST is not an accurate diagnostic tool in children for the following reasons: 
 
• Young children may not respond to the TST at all because of their immature 
immune systems and may only respond weeks later when the TST is repeated 
(Clarke & Cant 1996:222). 
• Sensitivity of TST is low in children with active PTB disease, and even lower in 
children with severe forms of (disseminated) TB, malnutrition or HIV infection 
thereby yielding false negative results (Liberschuetz, Bamber, Ewer, Deeks, 
Pathan & Lalvani 2004:2197).  
• There is no reliable method to differentiate between TST reactivity due to 
previous BCG and that due to mycobacterium environmental exposure (Fine, 
Bruce, Ponninghaus, Nkosa, Harawa & Vynnycky 1999:967).   
• Results of the TST are available within 48 to 72 hours after the test so children 
need to revisit the health facility within 72 hours for reading of results 
(Department of Health 2004:46).  
• The health worker needs to have skills to perform and interpret the test 
(Liberschuetz et al 2004:2197).  
 
According to Lockman, Tappero, Kenyon, Rumisha, Huebnar  and  Binkin (1999:28), 
TST can still be used to identify TB infection in a paediatric population with high BCG 
vaccination coverage because a positive TST in a child who has been in close contact 
with an adult with PTB most likely represents TB infection. 
 
In Malawi, Fine et al (1999:967) found that BCG-induced lasting TST sensitivity lasted in 
only a few individuals and most children lost BCG-induced TST sensitivity shortly after 
vaccination. However, Shingadia and Novelli (2003:626) report that TST can be 
influenced by previous BCG vaccination for up to 10 to 15 years after vaccination.  
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TST should be interpreted within the context of clinical features, chest X-rays and the 
possibility of exposure to PTB infection. The decision to treat or not to treat should be 
based on all the information available (Department of Health 1998:86).  
 
2.3.4 The scoring system 
 
The paediatric PTB score chart is recommended to improve the diagnosis of PTB in 
children (Department of Health 2000:34). It is a screening tool used in developing 
countries where diagnostic tests like TST and chest radiographs are not widely 
available to identify children with suspected PTB for further diagnostic investigations 
(Fourie, Becker, Festenstein, Milgliori, Alcaide, Antunes, Auregan, Beyers, Carvalho, 
Cruz, Fanning, Gie, Huong & Leitch 1998:121).  
 
Features like weeks of illness, low weight for age percentage, family history of TB, 
tuberculin test, unexplained fever and night sweats are ranked and assigned scores on 
the score sheet for each child.  A score of 7 or more indicates a high likelihood of PTB 
in children (Department of Health 2000:34). Table 2.2 depicts a score sheet. 
 
Table 2.2 Score sheet for diagnosing PTB in children  
 
FEATURE 
GENERAL 
0 1 2 3 4 SCORE 
Weeks of illness <2 2-4  >4   
Nutrition (% weight for age) >80% 60-80%  <60   
Family history of TB None Reported 
by family 
 Proved 
sputum 
positive 
  
Tuberculin test    Positive   
Malnutrition    Not improving 
after 4 weeks 
  
Unexplained fever and night 
sweats 
  No 
response 
to 
treatment 
   
LOCAL       
    Lymph nodes   
    Joint or bone 
swelling 
  
    Abdominal 
mass or 
ascites 
  
    CNS signs, 
Abnormal 
CSF 
  
     Angle 
deformity 
of spine 
 
      TOTAL 
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The scoring system leads to many children with malnutrition, HIV infection and children 
who do not respond to antibiotics being misdiagnosed with PTB and thus unnecessary 
treatment of children with PTB drugs (Chauhan & Arora 2004:342). Fourie et al 
(1998:121) suggest that different scoring systems should be used for developed and 
underdeveloped countries to prevent over-diagnosis of TB. Suryanarayana and 
Jugannatha (2001:102) maintain that the cut-off point should be higher than 7 to 
improve the objectivity of the scoring system and prevent inappropriate use of 
treatment. 
   
2.3.5 Radiological examination 
 
X-rays may be helpful but are not necessary for diagnosing PTB (Department of Health 
1998:29). A chest X-ray is not a reliable diagnostic tool for active PTB disease (De 
Villiers, Andronikou & Van der Westhuizen 2004:148) for the following reasons: 
 
• X-rays are easily misinterpreted; the person reading the X-ray needs to have 
expertise (Department of Health 2004:47). 
• Many diseases (eg, bacterial pneumonia and lung abscesses) resemble PTB on 
X-ray. X-ray changes like cavitation, unilateral or bilateral infiltrations and 
mediastinal lymphadenopathy are not only specific to PTB (Department of Health 
2000:47). 
• Positioning children for the X-ray is difficult and a slight movement by the child 
can result in distortion of hilar and mediastinal areas leading to diagnostic errors 
(Shah & Agarwal 1997:48). 
• The clinical picture of latent TB and active PTB is the same on X-ray and this 
leads to health workers treating patients who are not sick with PTB with TB drugs 
(Department of Health 2000:10). 
 
Adams (2004:688) refers to Beyers et al’s finding that X-rays have a better yield than 
sputum smear microscopy or mycobacterium culture of gastric aspirate contents 
because the most common feature of TB in the chest X-ray is unilateral mediastinal 
lymphadenopathy. 
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The use of the computerised tomography (CT) scan is reported to be of benefit in 
improving the diagnosis of PTB in children. CT scans can clearly show adenopathy, 
which is easily misinterpreted in children. The limitation of CT scans is that they are 
expensive and their use has not been validated (Neu, Saiman, Gabriel, Whitter, Knirsch, 
Rulaz-Shapiro & Della-Latta 1999:125). In KwaZulu-Natal, the CT scan is available in 
most referral hospitals, including Prince Mshiyeni Memorial Hospital, but is never used 
to diagnose PTB in children. 
 
2.3.6 Laboratory tests 
 
The commonly used bacteriological tests for confirmation of TB are the acid-fast bacilli 
and the TB culture. Bacteriological confirmation of PTB in children is difficult because it 
is difficult to obtain sputum from children. As a result 50-60% of children may be 
diagnosed with PTB without culture or sensitivity testing (Franchi, Cama, Gilman, 
Montenegro-James & Sheen 1998:1682).  
 
• Acid-Fast Bacilli (AFB) 
 
The acid-fast bacilli (AFB) or sputum microscopy is the test done to identify MTB in the 
sputum by means of staining. Sputum specimens are collected early in the morning on 
three consecutive days and sent to the laboratory. Sputum specimens can be kept 
refrigerated for no longer than 24 hours if there is no transport available to take them to 
the laboratory immediately after collection. The positivism of results is determined by 
the presence of bacilli in the smear (Department of Health 2004:14-15).  
 
PTB in children is usually smear negative because PTB in children is paucibacillary 
(produces few micro-organisms) and this leads to over- and under-reporting of PTB in 
children (Hesseling et al 2002:1043; Marais et al 2004:284). The sputum smear 
microscopy used in the developing world for diagnosing PTB is of relatively low 
technology and is insensitive (Ginsberg 1998:129). Sputum microscopy needs as many 
as 10 000 to 100 000 micro-organisms per millilitre of sputa to yield positive results 
(Franchi et al 1998:1682).  
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• TB culture 
 
The TB culture is a TB diagnostic test in which the TB bacterium is grown or cultured in 
a sputum specimen on a special media in the laboratory. The TB culture detects more 
TB cases than the smear microscopy because it needs few microorganisms to yield 
positive test results. It is expensive, performed in the hospital laboratory and is not 
suitable for routine case detection. TB culture is suitable for patients who cannot be 
diagnosed by microscopy such as smear-negative pulmonary and extra-pulmonary TB. 
The results are only available after four weeks (Department of Health 2004:17). TB 
culture is a gold standard for diagnosing TB (Hesseling et al 2002:1037). 
 
• Sputum induction 
 
Sputum induction should be regarded as the first line of investigation in children with 
suspected PTB. Sputum induction is a procedure by which children are nebulised with 
sterile water for about 15 minutes (Zar, Tannenbaum, Apolles, Roux, Hanslo & Hussey 
2000:306). Thereafter physiotherapy is done in order to loosen the respiratory 
secretions. Sputum is then obtained by either expectoration or suctioning through the 
naso-pharynx or oro-pharynx using a mucus extractor. 
 
Sputum induction is relatively simple, requires no sophisticated equipment and can be 
taught to health workers. The procedure needs to be performed in a well-ventilated 
room and equipment needs to be sterilised between patients. Sputum induction is an 
outpatient procedure. Specimens are then sent to the laboratory for TB culture (Zar et al 
2000:307). Sputum induction results are not affected by HIV status (Mwinga 2005:98).  
 
Sputum inductions are seldom performed in resource-poor countries because they 
require access to mycobacterium culture techniques that are not widely available 
(Adams 2004:687).  
  
• Naso-pharyngeal aspiration 
 
In naso-pharyngeal aspiration sputum is obtained after stimulating the cough reflex by 
placing a mucus extractor at the oro-pharynx level. The bronchial secretions are then 
drawn into the mucus extractor before the child swallows. Naso-pharyngeal aspiration is 
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fairly non-invasive, can be done at any time of the day, does not need fasting and is 
cost effective. Performing the naso-pharyngeal aspiration two hours after the last meal 
can reduce the risk of vomiting.  Small feeding tubes and syringes for performing naso-
pharyngeal aspiration are available almost in all health care settings in developing 
countries (Franchi et al 1998:222). Naso-pharyngeal aspirations are seldom performed 
in resource-poor countries because they require access to mycobacterium culture 
techniques which are not widely available (Adams 2004:687).  
 
• Gastric lavage 
 
Gastric lavage is regarded as a standard procedure to obtain specimens to diagnose 
PTB in children because they swallow sputum. Gastric lavage is the procedure used to 
aspirate gastric contents using a catheter inserted through the naso-pharynx into the gut 
system in order to identify mycobacterium. Gastric lavage is invasive, requires overnight 
fasting, is uncomfortable for both the child and the health worker, needs to be collected 
for three consecutive days early in the morning and requires hospitalisation (Wong 
1999:1489).  
 
In the UK, Shingadia and Novelli (2003:625) found that morning consecutive gastric 
aspirates yield 30 to 50% of older children PTB cases and up to 70% in infants.  
 
• Stools 
 
Stool specimens are rarely used to diagnose TB. Three consecutive stool specimens 
are needed to make a diagnosis. The child is asked to defecate in a clean bedpan and 
the wooden spatula is used to deposit the required amount of the specimen into the 
specimen bottle. The specimen is transported immediately to the laboratory or stored in 
a refrigerator if transport is not immediately available.  In the laboratory the specimen is 
tested for TB microscopy or TB culture (Wong 1999:1846). Polymerase Chain Reaction 
(PCR) can be used to detect MTB in stools (Neu et al 1999:125).  
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• Cerebro-spinal fluid (CSF) 
 
A lumbar puncture is performed to aspirate the cerebro-spinal fluid (CSF) from the 
spinal cord to diagnose a severe form of TB, namely TB meningitis. An indication of TB 
meningitis in the CSF specimen is a clear colour with a lowered glucose and raised 
protein level (Department of Health 1998:84).  
 
• Urine 
 
PTB in children can also be diagnosed through body fluids like urine. Three consecutive 
aseptically collected early urine specimens are recommended. Cleaning of the genitalia 
and the use of the urine bag to collect urine in children can help to prevent 
contamination of the specimen. The urine specimen should be transported to the 
laboratory immediately or be stored in the refrigerator if transport is not immediately 
available. The urine specimen is either stained for microscopy or cultured in the 
laboratory for the presence of MTB (Wong 1998:1846). PCR can also be used to detect 
MTB in stools (Neu et al 1999:125).  
 
• Histology 
 
In histological examination, a tissue sample (biopsy) is taken from the affected organs 
or a fluid specimen is taken and sent to the laboratory in order to diagnose extra-
pulmonary TB (Department of Health 1998:20).   
 
• Polymerase Chain Reaction (PCR) 
 
The PCR can be used to rapidly detect MTB in children because children produce 
lesser amounts of MTB bacilli. Specimens suitable for PCR are sputum, gastric 
washings, CSF, blood, tissue biopsies, saliva, urine and stools. Neu et al (1999:125) do 
not recommend PCR use because it detects fewer TB cases than culture and can yield 
false positive results. PCR is not used in KwaZulu-Natal to diagnose PTB in children 
and is still under investigation. 
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• The enzyme linked immuno-spot assay (ELISPOT) 
 
The Enzyme Linked Immuno-Spot Assay (ELISPOT) is a blood test with specific 
antigens that detects antibodies produced by the patient’s immune system in response 
to mycobacterium TB infection and thereby confirming the disease (Andersen, Munk, 
Pollock & Doherty 2000:1106). The ELISPOT detects T-cells specific for mycobacterium 
TB antigens that are absent from BCG vaccination and most environmental 
mycobacterium and therefore has the ability to rule out false positive results (Barnes 
2001:807; Lalvani 2003:917).  The results can be provided in two days thereby rapidly 
confirming or excluding the disease. ELISPOT is done in the laboratory and requires a 
centrifuge, incubator and microscope (Lalvani 2003:917). 
 
Ewer, Deeks, Alvarez, Bryant, Waller, Andersen, Monk and Lalvani (2003:1172) and 
Liebeschuetz et al (2004:2202) found ELISPOT to be more sensitive than TST in 
identifying individuals with latent TB infection. ELISPOT is not currently in use or 
available in South Africa. 
 
2.4 AVAILABILITY OF SOURCES 
 
South Africa is one of the twenty-two countries with the highest TB rates in the world 
and operating at a funding gap of $100 million per year. These countries also have a far 
lower TB case detection rate than the international targets set by the WHO (Floyd, 
Blanc, Raviglione & Jong-Wood 2002:296).  
 
Information systems in developing countries are poorly developed and data on 
childhood PTB is inaccurate. This undermines the efforts to fight TB in children because 
it gives the impression that PTB is not a problem in children. People need to travel long 
distances to the nearest clinic when children are sick. Parents also have a problem of 
giving the children medication as prescribed and most children do not complete the 
course of anti-TB treatment (Donald 2004:627).  
 
TST kits are not always available in resource-poor countries. In rural areas the cold 
chain (keeping the TST in the refrigerator with temperatures ranging between 2 and 8 
degrees Celsius) is difficult to maintain (Adams 2004:688).  There is also lack of 
diagnostic equipment, such as radiograph/X-rays, in developing countries (Van Rie, 
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Beyers, Gie, Kunneke, Zietsman & Donald 1999:433). Mycobacterium culture 
techniques are not widely available in the developing world (Adams 2004:687). 
 
2.5 CLINICAL ALGORITHMS  
 
Different clinical algorithms (flow diagrams) can be used to improve the diagnosis of 
PTB in children (Nelson & Wells 2004:632). 
 
2.5.1 Flow chart for the diagnosis of PTB in children  
 
The diagnosis of PTB in children revolves around clinical features, TST, history of 
contact with a PTB case and chest X-rays (Department of Health 2000:32). According to 
the flow chart for the diagnosis of PTB in children (see figure 2.1), if the child has a 
fever and/or a cough for more than three weeks, with or without loss of weight or no 
weight gain, and has a history of contact with suspected or diagnosed cases of active 
TB, suspect TB and do a TST. If the TST is positive, commence TB treatment. If the 
clinical picture of the child does not improve after one month, refer the child to hospital 
for further investigations. 
 
If the TST is negative, give a course of antibiotics and review the child after 7 to10 days. 
If the child's condition does not improve, refer the child to hospital for X-rays. At the 
hospital, if the X-ray is suggestive of TB, give TB treatment even though the TST is 
negative (Department of Health 2000:32). If the X-ray is not suggestive of TB, consider 
other medical conditions. 
 
2.5.2 Diagnostic pathways   
 
Any ill child with a history of contact with a confirmed case of PTB, not regaining normal 
health after measles or whooping cough, with weight loss, cough, and wheeze not 
responding to antibiotic therapy for respiratory infection, with painless swelling of 
superficial lymph nodes is classified as a suspected PTB case (Donald et al 1999:157; 
Shingadia & Novelli 2003:628). 
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Figure 2.1 
Flow chart for the diagnosis of PTB in children 
(Department of Health 2000:32) 
X-ray suggestive of TB X-ray not suggestive of TB 
Give TB treatment Not TB, consider other 
conditions 
Not TB, refer for 
further investigations 
Tuberculin skin test (TST) 
TST positive TST negative 
Course of antibiotics for 7-10 days 
No response
Start TB treatment 
No response after  
1 month 
Refer to hospital for X-ray 
Pulmonary TB suspect 
• Fever and/ or cough > 3 weeks 
• +/- Loss of weight/ no weight gain 
• History of contact with suspected or 
diagnosed case of active TB 
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Any child with a positive TST and chest radiograph suggestive of TB or with an 
abnormal X-ray but not diagnostic of TB and a positive tuberculin test or history of close 
contact with an adult PTB case is classified as a probable TB case (Donald et al 
1999:157; Shingadia & Novelli 2003:628). 
 
Any child with a positive MTB by culture or microscopy in the body fluids or tissues is 
classified as a confirmed PTB case (Donald et al 1999:157; Shingadia & Novelli 
2003:628). 
 
If the chest X-ray is abnormal but tuberculin test is negative and there is no close 
contact with a PTB case, treat the child with antibiotics. Repeat the X-ray after one 
month. If the X-ray is still persistently abnormal, consider the trail of therapy or referral 
for special investigation. If the X-ray is normal, the tuberculin test is negative and the 
child is not a contact, classify the child as probably not PTB but keep the child under 
surveillance and consider trail therapy if illness persists (Donald et al 1999:157).  
 
2.6 EFFECTS OF HIV IN THE DIAGNOSIS OF PTB IN CHILDREN  
 
The clinical manifestations and radiological features of PTB and HIV in HIV-infected 
children are the same, which further complicates the diagnosis of PTB in children. PTB 
is not easily differentiated from other chronic lung infections common in HIV-infected 
children such as pneumocystis carinii pneumonia and lymphocytic interstitial pneumonia 
(Chan, Birnbaum, Rao & Steiner 1996:446-447).   
 
Radiological investigations and TST are not reliable in diagnosing PTB in HIV-endemic 
areas. In Malawi, Kiwanuka, Graham, Coulter, Gondwe, Chilewani, Carty and Hart 
(2001:12) found that a final diagnosis of PTB could not be made in 39% of children with 
HIV infection. The use of paediatric score charts in HIV-endemic areas can lead to over-
diagnosis of PTB (Hesseling et al 2002:1042; Mwinga 2005:98). 
  
In Johannesburg, South Africa, Madhi, Huebner, Doedens, Aduc, Wesley and Cooper 
(2000:452) found a TB case detection rate of gastric washings slightly higher in HIV-
infected than in non-HIV-infected children. Smear-negative TB is more common in HIV-
infected patients than in HIV-negative patients. 
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Figure 2.2 
Diagnostic pathways  
(Donald et al 1999:157) 
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2.7  PREVENTION OF THE SPREAD OF PTB IN CHILDREN 
 
2.7.1 Health education  
 
Health care workers have a responsibility to educate people about PTB so that they can 
take precautionary measures and seek medical help if they happen to develop 
symptoms of the disease. Health education should include signs and symptoms of PTB, 
how it is spread, who is at risk of contracting the disease, and that it can be cured if one 
takes treatment as prescribed for a specified period (Department of Health 1998:96).  
 
2.7.2 BCG immunisation  
 
In South Africa and other countries with a high prevalence of PTB, if there is no record 
that proves that BCG was given infants at birth or a BCG scar, health workers must 
immunise children with BCG up to the age of one year. BCG is not given to children with 
symptomatic HIV infection as it may cause a severe form of PTB (Department of Health 
1998:94). Babies who are on prophylaxis TB treatment should be immunised with BCG 
three days after the mothers have completed TB treatment because TB treatment 
counteracts the BCG vaccine (Department of Health 1998:94). 
 
The efficacy of BCG vaccine is uncertain (Department of Health 1998:94). BCG is 
believed to provide 40% to 100% protection against miliary and TB meningitis and up to 
80% protection against PTB (Ginsberg 1998:130). It is important to ensure that children 
are fully immunised according to the EPI programme as diseases like measles and 
whooping cough make children susceptible to PTB (Department of Health 1998:93). 
 
2.7.3 Identification of source cases 
 
According to the Department of Health (2004:14), all patients with clinical features 
suspicious of PTB should have their sputum examined for TB microscopy. Health 
workers must always think of TB when patients present with symptoms associated with 
PTB. Proper identification, early diagnosis and prompt treatment of adult TB are the 
most useful strategies to reduce the incidence of PTB in children (Chaulk, Khoo, 
Matuszak & Israel 1997:151). In Cape Town, South Africa, Marais (2004:697) found that 
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although PTB is a leading cause of child mortality and morbidity, in high burden areas 
like Cape Town source case tracing is overlooked.  
 
2.7.4 Tracing and management of all contacts  
 
Tracing and treatment of all contacts is one of the measures to control PTB (Moss 
1998:755). Child contacts are children who live with a smear-positive TB family 
member. Patients with confirmed PTB should be advised to bring all children under the 
age of 5 to the clinic for investigation. Contacts over the age of 5 should be advised to 
go to the clinic if they develop symptoms of PTB. Home visits are also useful in tracing 
contacts (Department of Health 2000:37). 
 
Child contacts under the age of 5 years who do not show signs and symptoms of PTB 
are given chemoprophylaxis of Isoniazid 5 mg per kilogram for six months. Child 
contacts over the age of 5 years who do not show signs and symptoms of PTB are not 
given chemoprophylaxis. Symptomatic child contacts are treated as suspected TB 
cases (Department of Health 2000:30). Figure 2.3 illustrates a flow diagram on 
management of child PTB cases. 
 
In a study in Cape Town, Beyers, Gie, Schaaf, Van Zyl, Talent, Nel and Donald 
(1997:41) found that 34% of children under the age of 5 with PTB disease and 14% of 
infected children had an adult TB case source in the family. In Britain, India and Kenya, 
contact tracing was regarded as not worth the money and time spent because it 
revealed very few new cases of PTB (Beyers et al 1997:42). 
 
In the USA,  Sun, Bennett, Flood, Loeffler, Kammerer and Ellis (2002:1222) found that 
approximately 41% of the children under the age of 5 years in the study population had 
unknown sources of infection.  
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Figure 2.3 
Flow diagram on management of child contacts of smear-positive PTB cases 
(Department of Health 2000:30) 
 
2.7.5 Preventive treatment 
 
Asymptomatic child contacts under the age of five years are given chemoprophylaxis of 
Isoniazid 5mg per kilogram for six months (Department of Health 2000:30). HIV-infected 
children and adults with no symptoms of active PTB should also be given prophylaxis of 
Isoniazid for six months as preventive therapy for PTB (Department of Health 2004:59). 
 
2.7.6 Directly observed treatment strategy (DOTS) 
 
Directly observed treatment strategy (DOTS) is a global comprehensive strategy that 
primary health services utilise to cure TB patients. DOTS means assigning someone to 
support the patient by making sure that the TB patient is taking the pills on a daily basis 
as prescribed (Department of Health 1998:63). 
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DOTS can improve compliance and adherence to treatment and prevent Multiple Drug 
Resistance (MDR) TB (Ginsberg 1998:3).  
 
2.7.7 Monitoring and evaluation of all patients on anti-TB treatment  
 
Evaluation and monitoring of children on anti-TB treatment is important to prevent the 
inappropriate use of TB drugs. If possible, sputum examination at the end of two and six 
months should be done (Department of Health 2004:35).  
 
Symptomatic improvement in children should be assessed in terms of absence of fever, 
decrease of cough, weight gain and decrease in size of lymph nodes. Radiological 
improvement should be assessed by X-ray at the end of six months. If the child 
deteriorates at any time during the course of treatment, he/she should be referred to a 
specialist (Chauhan & Arora 2004:103). 
 
2.7.8 Routine mass screening  
 
In the USA, mass screening of children for PTB was found to be an inefficient and 
ineffective method for the detection of PTB (Anonymous 1998:2). In South Africa, only 
children who are in close contact with adults with smear-positive PTB are screened for 
PTB (Department of Health 1998:94).  
 
2.7.9 Improvement of economic and environmental factors 
 
TB is associated with poverty, malnutrition and overcrowding. Provision of proper 
housing, job creation, access to education and adequate nutrition are measures vital to 
preventing the spread of PTB in children (Department of Health 1998:93). 
 
2.8 EFFECTS OF MISDIAGNOSING PTB IN CHILDREN 
 
MDR PTB refers to PTB that is not sensitive to at least Isoniazid and Rifampicin. MDR 
PTB is expensive to treat, the duration of treatment is two years and the cure rate is 
less than 50% in adults (Department of Health 2000:40).  
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According to Schaaf, Vermeulen, Gie, Beyers and Donald (1999:494), the predisposing 
factors for acquired MDR PTB are previous PTB treatment and non-compliance with 
anti-TB treatment or unsupervised treatment and incorrect prescription of treatment by 
health professionals. Health professionals also fail to obtain history about previous anti-
TB treatment and misclassify patients (Pablos-Mendez, Raviglione, Laszlo, Binkin, 
Rieder, Bustreo, Cohn, Lambregts-van Weezenbeek, Kim, Chaulet & Nun 1998:1645).  
 
In the Western Cape, Schaaf, Gie, Beyers, Sirgel, De Klerk & Donald (2000:1149) found 
that the incidence of Isoniazid resistance was 5,6% and MDR was 1% in children under 
the age of 5 years.  
 
The possibility of MDR PTB should be suspected in the following cases (Schaaf, Shean 
& Donald 2003:1110): 
 
• if children have a known adult source case with MDR PTB 
• when the child resides in a community with high prevalence of MDR PTB  
• when the adult source case of a child is a treatment defaulter 
• with treatment failure or re-treatment case, with unknown drug susceptibility 
pattern 
• if a child doesn’t respond well or deteriorates while complying with TB treatment  
• if a child with PTB relapses after incomplete or incorrect TB treatment  
 
2.9 CONCLUSION 
 
This chapter discussed the literature review conducted on the challenges of diagnosing 
PTB in children, including accurate diagnosis of PTB in children, measures to control 
the spread of PTB, the effects of HIV infection on diagnosing PTB and the effects of 
misdiagnosing PTB in children. Chapter 3 describes the research design and 
methodology. 
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Chapter 3 
 
Research design and methodology 
 
3.1 INTRODUCTION 
 
This chapter describes the research design and methodology used to determine the 
challenges of diagnosing PTB in children less than five years of age. 
 
3.2 RESEARCH DESIGN 
 
A quantitative, non-experimental, descriptive design was used to obtain information on 
the challenges PHC nurses face when they diagnose PTB in children. A quantitative, 
non-experimental, descriptive design involves a clear description of a phenomenon 
(Brink & Wood 1998:290; Johnson & Christensen 2000:302). 
 
Quantitative research involves “the collection of measurable data using structured data-
collection instruments” (Polit & Beck 2004:30). Non-experimental designs exclude “the 
manipulation of variables and random assignment to groups” (Johnson & Christensen 
2004:15). According to Brink and Wood (1998:291), a descriptive study describes a 
phenomenon within a specified population. The design used in this study is also called a 
descriptive survey. Johnson and Christensen (2000:156) describe a survey as “a form 
of non-experimental research in which data is collected from respondents to understand 
certain characteristics of a population”. 
 
The descriptive survey was chosen, as the main purpose of the study was to describe 
the challenges of diagnosing PTB in children. Structured and unstructured data 
collection techniques can be used. Data collected through a survey is easily analysed. 
There are no dependent and independent variables because the study does not try to 
prove relationship between variables. Objectivity is enhanced by using structured 
interviews or questionnaires that have pre-specified questions (Brink & Wood 1998:290; 
Johnson & Christensen 2000:302). 
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3.3 POPULATION 
 
The target population refers to the entire population in which the researcher is 
interested. The accessible population refers to the portion of the population accessible 
to the researcher (Polit & Hungler 1999:278).   
 
Clinics are the first point of contact between the clients and the health system (De Haan 
2005:18). The PHC nurses are the main role players in PHC settings. The target 
population for this study was all the PHC nurses and the accessible population was the 
PHC nurses working in the Ethekwini Health District in KwaZulu-Natal at the nineteen 
clinics under Prince Mshiyeni Hospital where TB patients are treated.  
 
3.4 SAMPLING  
 
A convenience, non-probability sampling technique was used. Polit and Hungler 
(1999:280) describe non-probability sampling as the “selection of respondents using 
non-random methods”. Convenience non-probability sampling permits the use of readily 
available subjects which means that respondents are included in the study because 
they happen to be available at the place and time of data collection (Johnson & 
Christensen 2000:174).  
 
The advantages of convenience, non-probability sampling are that less time is used to 
collect data; the same questions are asked of all the respondents; a lot of data can be 
collected from a large sample over a short period, and there is less chance of bias. Non-
random sampling is convenient, cheap, accessible and needs no skills (Polit & Hungler 
1999:310). 
 
The disadvantages of convenience, non-probability sampling are that not everyone in 
the population has a chance to be chosen for the study; samples selected by this 
method are not representative, and results cannot be generalised to the total 
population. Selection bias and sampling error are possible (Burns & Grove 2001:248). 
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3.4.1 Eligibility criteria and sample size 
 
Eligibility criteria refer to the criteria researchers use to include respondents in the 
study (Polit & Hungler 1999:278). To be included in this study, the respondents had 
to be PHC nurses providing PHC at clinics under Prince Mshiyeni Hospital in 
Ethekwini Health District in KwaZulu-Natal.  
 
The proposed sample size was 38. The researcher recruited two PHC nurses on duty 
in each of the clinics on data-collection days and exposed to children with TB, until 
the desired sample size of 38 was reached.  
 
3.4.2 Measures to overcome limitations 
 
Two respondents were recruited from each clinic to make the sample size as large as 
possible and to ensure representation of all the clinics. To ensure homogeneity, the 
sample consisted of professional nurses only. The researcher collected data at each 
clinic at one point and time to prevent attrition. Data was collected at a place and time 
convenient for the respondents, namely their workplace and during working hours (Polit 
& Beck 2004:302-304). 
 
3.5 DATA COLLECTION  
 
A structured data-collection approach was used. Polit and Hungler (1999:310) describe 
a structured data-collection approach as the “collection of data using standardised 
instruments, showing what type of data is to be collected and with predetermined 
response options”. This approach was chosen for the following reasons (Polit & Hungler 
1999:310): 
 
• Less time is used to collect data.  
• Data collected through a structured approach is easily analysed.  
• The same questions are asked to all respondents.  
• A lot of data can be collected from a large sample over a short time.  
• There is less chance of bias. 
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Structured data collection has the following disadvantages (Polit & Hungler 1999:310):  
 
• The researcher needs to develop an instrument to collect data.  
• It takes time and skills to develop a tool.  
• Probing for answers is not possible. 
• Respondents cannot elaborate on their answers in the case of closed questions. 
 
3.5.1 Data-collection instruments 
 
Two data-collection instruments were used, namely a questionnaire and a checklist. A 
questionnaire is “a standardised document completed by each respondent participating 
in a study that is made up of questions with predetermined responses from which the 
respondent can choose the responses” (Burns & Grove 2001:289). According to Polit 
and Beck (2004:354), a checklist is a standardised data-collection instrument made up 
of questions that have the same response format, namely only yes and no answers.  
 
To ensure that the objectives of the study were covered, the data-collection instruments 
were developed after exploring the available literature on the diagnosis of TB in 
children.  
 
A questionnaire consisting of closed questions was used to explore the knowledge 
faced by professional nurses when diagnosing PTB in children under the age of 5. 
Closed questions restrict the respondents’ answers to predetermined options and do not 
allow respondents to choose their own responses (Polit & Beck 2004:349).  
  
The questionnaire consisted of two sections. Section 1 covered demographic data. 
Section 2 covered the knowledge in the diagnosis of PTB in children under the age of 5 
(see annexures C and D for copies of questionnaire and checklist). 
 
A checklist was used to gather information to determine whether the PHC settings at 
Ethekwini Health District at clinics under Prince Mshiyeni Hospital are well equipped to 
effectively diagnose PTB in children under the age of 5. The checklist covered the 
availability and use of supportive material guidelines and equipment used in the 
diagnosis of PTB in children. 
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Burns and Grove (2003:289) list the following advantages of a questionnaire: 
 
• A questionnaire permits complete anonymity.  
• Questionnaires are much less costly and require much less time to administer. 
• The absence of the interview during data collection ensures less chance of 
interview bias. 
 
According to Polit and Beck (2004:356), questionnaires have the following 
disadvantages: 
 
• The response rate to questionnaires is usually lower than other forms of data 
collection. 
• The respondents can misinterpret questions and the responses can thus lead to 
false conclusions. 
• The respondents may fail to respond to all questions especially if the 
questionnaire is too long and this may compromise the validity of the instrument. 
 
3.5.2 Pilot study 
 
A pilot study is an abbreviated version of the proposed study in which the researcher 
pre-tests the procedures to be used in the final study. The purpose of a pilot study is to 
identify flaws in the research instruments (Burns & Grove 2003:42). 
 
The questionnaire and checklist were pre-tested on ten PHC nurses providing PHC 
services at Prince Mshiyeni Hospital who were not included in the sample population. 
The aim of the pre-testing was to eliminate ambiguous or unclear questions, change 
phrasing where necessary and eliminate any confusing statements and instructions. 
The respondents were specifically requested to identify irrelevant questions and 
examine the format, style and language clarity. The researcher adapted the 
questionnaire and checklist according to the recommendations of the nurses. 
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3.6 RELIABILITY AND VALIDITY  
 
Reliability refers to the accuracy of an instrument (Polit & Hungler 1999:411). Validity 
refers to the extent to which the instrument measures what it is intended to measure. 
Validity determines whether the instrument measures the matter under study and 
whether the matter is measured correctly (De Vos 2002:166).  
 
3.6.1 Reliability 
 
Reliability refers to the degree of consistency or accuracy with which the instrument 
measures what it is intended to measure. The researcher ensured internal consistency 
to assess the reliability of the questionnaire (Polit & Beck 2004:416). 
 
Internal consistency refers to the degree to which the items in the instrument measure 
the same trait (Polit & Beck 2004:418-420).  Pretesting the instruments, as mentioned 
earlier, also tested for reliability. Questions were clearly warder to enhance inter-
pretation.  Simple language was used to ensure that respondents understood the 
questions.  Unclear questions were changed. 
 
3.6.2 Validity  
 
Validity of the instrument involves construct, content, face and criterion validity (De Vos 
2002:166). The researcher ensured content and face validity. 
 
3.6.2.1   Content validity 
 
Content validity refers to the degree to which the items in the instrument cover all the 
aspects of the phenomenon under investigation (De Vos 2002:167). To ensure content 
validity, the researcher formulated the instruments using items from the literature 
reviewed. The items in the questionnaire included all the diagnostic tests for PTB in 
children as discussed in the South African National Guidelines for the management of 
TB.  The items in the checklist consisted of questions that determined whether the 
clinics had all the equipment to effectively diagnose PTB in children. 
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3.6.2.2   Face validity 
 
Face validity refers to the extent to which the instrument measures what it is supposed 
measure (De Vos 2002:167). To ensure face validity, the instruments were pre-tested 
on ten professional nurses providing PHC at Prince Mshiyeni Hospital.  
 
3.7 ETHICAL CONSIDERATIONS 
 
When people are used as respondents care must be taken to ensure that their rights 
are protected. To meet this obligation the following steps were taken by the researcher: 
 
The researcher informed the respondents of the nature of the study in writing. The 
respondents gave informed consent to participate in the study. Participation in the study 
was voluntary and respondents could withdraw from the study at any time. The 
questionnaires were identified with code numbers after data collection to ensure 
anonymity. The completed questionnaires were locked in the office drawer to ensure 
confidentiality. Data collected was not used against respondents to prevent 
psychological harm (Babbie & Mouton 2001:521-526) (see annexure A for respondents’ 
consent form). 
 
To protect the rights of the institution, the researcher sent a copy of the research 
proposal and of the consent form to the Institutional Review Board of the KwaZulu-Natal 
Department of Health and requested permission to conduct the study before 
commencing (Johnson & Christensen 2000:83-88) (see annexure B). 
 
3.8 DATA ANALYSIS 
 
Data analysis means organising, presenting and summarising data (Mouton 2001:108). 
Data was converted into frequency distribution tables in order to analyse the findings by 
means of descriptive statistics.  Descriptive statistics serve to describe and summarise 
data (Polit & Beck 2004:452). Frequency distribution tables indicate how many times a 
particular response appears on the completed questionnaires and provide percentages 
of the number of responses to a certain question in relation to the total number of 
responses (Johnson & Christensen 2004:436). 
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Analysed data were interpreted to determine whether the PHC nurses had adequate 
knowledge and the clinics were sufficiently equipped to diagnose PTB in children. Data 
were electronically captured in the Microsoft Excel Windows spreadsheet and analysed 
using the Quattro Pro 4.0 Statistics Computer Program.  
 
3.9 CONCLUSION 
 
This chapter described the research design and methodology, including population, 
distribution of the research instrument, pre-testing the questionnaire, ethical 
considerations and data collection. Chapter 4 discusses the data analysis and 
interpretation.  
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Chapter 4 
 
Data analysis and interpretation 
 
4.1 INTRODUCTION 
 
This chapter presents the data analysis and interpretation. The data were interpreted by 
means of descriptive statistics and presented by means of frequency distribution tables, 
pie diagrams and bar graphs. 
 
The study sought to answer the following research questions: 
 
• Do the PHC nurses at the clinics under Prince Mshiyeni Hospital in the Ethekwini 
Health District have adequate knowledge and skills to effectively diagnose PTB 
in children under 5? 
• Are the PHC settings in the Ethekwini Health District at Umlazi adequately 
equipped to diagnose PTB in children?  
 
4.2 DATA INTERPRETATION 
 
4.2.1 Questionnaire 
 
The analysis and interpretation of the data from the questionnaires were as follows: 
  
• SECTION 1:  DEMOGRAPHIC DATA 
 
Item 1:  Respondents’ gender (N=38) 
 
Table 4.1 indicates the respondents’ gender distribution. 
 
Table 4.1 Respondents’ gender  
 
Gender  N Percent 
Females  36 94,7 
Males  2 5,3 
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Of the respondents, 94,7% (N=36) were females and 5,3% (N=2) were males. This 
indicates that although an increasing number of males are joining the nursing 
profession, nursing is still dominated by females in the clinics under Prince Mshiyeni 
Hospital. Therefore the sample was biased in favour of females. 
 
Item 2:  Respondents’ age groups in years (N=38) 
 
Figure 4.1 illustrates the respondents’ age groups in years. 
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Figure 4.1 
Respondents’ ages (N=38) 
 
The median age of the respondents was 45 years. Two thirds of the respondents were 
over the age of 35. 
 
Item 3:  Present designation (N=38) 
 
Table 4.2 depicts the respondents’ rank. 
 
Table 4.2 Respondents’ rank  
 
Rank  N Percent 
Professional Nurse  10 26,3 
Senior Professional Nurse  12 31,6 
Chief Professional Nurse  16 42,1 
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Of the respondents, 26,3% (N=10) were junior professional nurses, 31,6% (N=12) were 
senior professional nurses and 42,1% (N=16) were chief professional nurses.  
 
Item 4: Working experience (N=38) 
 
Figure 4.2 indicates the respondents’ working experience  
 
 
 
 
 
 
 
 
 
Figure 4.2 
Respondents’ working experience in years (N=38) 
 
Of the respondents, 31,6% (N=12) had 6-10 years working experience; 44,7% (N=17) 
had 11 years and more working experience, and 23,7% (N=9) of the respondents had 
0-5 years’ working experience. Therefore it was assumed that the respondents were 
likely to have acquired adequate clinical nursing experience to effectively diagnose PTB 
in children. 
 
Item 5:  TB training (N=38) 
 
Table 4.3 illustrates the respondents’ TB training. 
 
Table 4.3 TB training 
 
Short courses  N Percent 
Attended  17 44,7 
Never attended  21 55,3 
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Of the respondents, only 44,7% (N=17) had attended a short course on management of 
TB. According to Booyens (2001:197) nurses need continuous training so that they can 
render quality nursing care. Clinical experience alone is not enough to help people 
make sound clinical judgement. Continuous training is important for PHC nurses so that 
they can have current knowledge on how to effectively diagnose PTB in children. 
 
Item 6: Year of most recent TB training (N=17)  
 
Figure 4.3 indicates the year in which the respondents attended most recent training.   
 
 
 
 
 
 
 
 
Figure 4.3 
Year of most recent TB training (N=17) 
 
Of the respondents, 47,1% (N=8) attended in 2005 and 11,8% (N=2) attended in 2006. 
This indicated that most of the respondents did not have up-to-date knowledge on the 
diagnosis of TB in children and were likely to misdiagnose TB in children.  
 
Item 7:  The PHC nurse’s role in the management of PTB in children (N=38) 
 
Table 4.4 depicts the PHC nurse’s role in the management of PTB in children. 
 
Table 4.4 PHC nurse’s role in the management of PTB in children 
 
Role in PTB management N Percent 
I’m the person most responsible  11  28,9 
Everybody is responsible  23  60,6  
All children are referred to hospital  4  10,5 
Other 0 0,0 
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Of the respondents, 60,6% (N=23) said everybody was responsible for the management 
of PTB in children while 10,5% (N=4) referred all children to hospital for diagnosis. This 
raised concern because the diagnosis of PTB in children is based on a combination of 
factors and the TST, which is the only tool available in the clinics, could give false 
positive or false negative results (Department of Health 2000:17). 
 
• SECTION 2: DIAGNOSING PTB IN CHILDREN UNDER 5 
 
2.1 General  
 
Item 1.1:  Proper diagnosis of PTB in children (N=38) 
 
Table 4.5 indicates proper diagnosis of PTB in children. 
 
Table 4.5 Proper diagnosis of PTB in children 
 
Diagnosis of PTB in children revolves around  N Percent 
Clinical features 33 86,8 
Tuberculin skin test 31 81,6 
Chest x-ray 33 86,8 
History of contact with a sputum-positive PTB case 28 73,7 
VCT 3 7,9 
TB blood test 1 2,6 
Unsure 1 2,6 
 
The respondents were asked to mark all the appropriate answers. 
 
Of the respondents, 86,8% (N=33) knew that the diagnosis of TB revolves around 
clinical features and chest X-ray, respectively; 81,6% (N=31) knew that a TST test is 
important in the diagnosis of PTB in children, and 73,7% (N=28) used the history of 
contact with a smear-positive adult PTB case to help diagnose PTB in children. This 
indicated that 26,3% (N=10) of the respondents did not enquire about history of contact 
with a smear-positive adult PTB case when they suspected PTB in children and this 
could result in under-diagnosis of PTB in children. 
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Item 1.2:  Risk of PTB infection in children (N=38) 
 
The respondents were asked to mark all the appropriate answers. 
 
Of the respondents, 63,2% (N=24) knew that the risk of PTB infection in children in a 
given population depends on the number of infected TB cases in the population and the 
degree of overcrowding, respectively; 36,8% (N=14) knew that the risk depends on the 
extent of exposure to infectious droplet nuclei, and only 13,2% (N=5) knew that the risk 
of infection depends on the number of children under the age of 5 in the given 
population.  
 
Item 1.3: Records of children under the age of 5 diagnosed with PTB kept by the 
respondents (N=38) 
 
Table 4.7 illustrates how the respondents kept records on PTB diagnosed children.  
 
Table 4.7 How the respondents kept records on PTB diagnosed children  
 
Records N Percent 
None  1 2,6 
Extra TB register 9 23,7 
Book 2 5,3 
Form  0 0,0 
Blue card of smear-positive patients 5 13,2 
Blue card of child contacts 2 5,3 
Road to Health Chart (RTHC) 6 15,7 
Other 13 34,2 
 
Of the respondents, 6% (N=1) kept no record; 15,7% (N=6) used the RTHC as a record 
for child PTB cases. This was a problem because most clinics use one RTHC for each 
child, which the mother keeps and it can get lost. Moreover, of the respondents, 23,7% 
(N=9) used an extra TB register; 34,2% (N=13) used the TB register, which could lead 
to under-reporting of TB cases; 13,2% (N=5) used a blue card, and 5,3% (N=2) used a 
blue card used for child contacts. 
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Item 1.4: Strategies that effectively prevent PTB in children (N=38) 
 
Table 4.8 indicates strategies that effectively prevent PTB in children. 
 
Table 4.8 Strategies that effectively prevent PTB in children 
 
Strategies  N Percent 
BCG vaccine  30 78,9 
Chemoprophylaxis of child contacts  15 39,5 
DPT vaccination  3 7,9 
A functional national TB programme  15 39,5 
Treating smear positive adults  14 36,8 
 
The respondents were asked to mark all the appropriate answers. 
 
According to the Department of Health (1998:79), BCG vaccine, chemoprophylaxis of 
child contacts of infectious PTB cases, a full immunisation and a functional TB control 
programme are important to prevent PTB infection in children. Of the respondents, 
78,9% (N=30) knew that BCG can effectively prevent PTB infection in children; 39,5% 
(N=15) knew that chemoprophylaxis of child contacts of infectious TB cases and a 
functional TB control programme can effectively prevent PTB infection in children; 
39,5% (N=15) knew that treating smear-positive TB adult cases can prevent PTB in 
children and only 7,9% (N=3) knew that DPT vaccine as part of an immunisation 
programme can prevent TB in children.  
 
Item 1.5: Screening of child contacts (N=38) 
 
Table 4.9 illustrates screening of child contacts. 
 
Table 4.9 Screening of child contracts 
 
Screening of child contacts N Percent 
TST only 9 23,7 
TST, chest x-ray, history of contact with a 
smear-positive PTB case 
16 42,1 
TST and X-ray 13 34,2 
Unsure 0 0,0 
 
According to the Department of Health (2004:52), screening of child contacts should 
include a TST, chest X-ray, physical examination and history of contact with a smear-
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positive adult PTB case. Of the respondents, 42,1% (N=16) knew that screening of child 
contacts should include a TST, chest X-ray, physical examination and history of contact 
with a smear-positive adult PTB case. This could indicate that 57,9% of the respondents 
did not properly screen child contacts of smear-positive adult TB cases.  
 
2.2 Diagnostic tools/tests 
 
(1) The tuberculin skin test (TST) 
 
Item 2.1.1:  Indication for a TST (N=38) 
 
Table 4.10 illustrates the indication for a TST test. 
 
Table 4.10 Indication for a TST 
 
Indication of TST N Percent 
Suspect TB 36 94,8 
Suspect HIV/AIDS  1 2,6 
When BCG vaccine is not followed by a scar  1 2,6 
Unsure  0 0,0 
 
A TST is good indicator of PTB infection in children (Department of Health 1998:85). Of 
the respondents, 94,8% (N=36) performed a TST when they suspected PTB in children; 
2,6% (N=1) performed a TST when they suspected HIV/AIDS in children because HIV-
infected children are more susceptible to PTB than children not HIV infected. 
 
Item 2.1.2: Conditions that suppress the TST (N=38) 
 
Table 4.11 depicts conditions that suppress the TST. 
 
Table 4.11 Conditions that suppress the TST 
 
Conditions N Percent 
HIV infection 21 55,3 
Malnutrition 18 47,4 
Steroids 13 34,1 
Cancer treatment 7 18,4 
Severe disseminated TB 10 26,3 
Unsure 13 34,1 
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The respondents were asked to mark all the appropriate answers.  
 
Of the respondents, 55,3% (N=21) knew that HIV infection can give false negative 
results; less than 50% (N=19) knew that malnutrition, steroids, cancer treatment and 
disseminated TB suppress the TST results, and 34,1% (N=13) were unsure. This 
indicates that children with the above conditions were under-diagnosed with PTB 
because according to the Department of Health (1998:86; 2004:4), all the above 
conditions can cause false negative TST results. 
 
Item 2.1.3: Site for administering the TST (N=38) 
 
Table 4.12 illustrates the site for administering the TST.  
 
Table 4.12 Site for administering the TST 
 
Site  N Percent 
Lateral aspect of the thigh  1 2,6 
Upper arm  36 94,8 
Dorsal aspect of the arm  1 2,6 
Unsure  0 0,0 
 
 
The TST is administered on the dorsal aspect of the arm (Department of Health 
1998:85). Of the respondents, 94,8% (N=36) indicated that they administered the TST 
correctly on the dorsal aspect of the arm while 5,2% (N=2) did not know the correct site 
of administering the TST. 
 
Item 2.1.4: Correct reading of the Mantoux test (N=38) 
 
Table 4.13 indicates the correct reading of the Mantoux test. 
 
Table 4.13 Correct reading of the Mantoux test 
 
Correct reading N Percent 
Height of the swelling  14 36,9 
Colour of the swelling 4 10,5 
Diameter of the swelling  19 50,0 
Unsure  1 2,6 
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According to the Department of Health (1998:86), positive results of the Mantoux test 
are determined by the diameter of the swelling. Of the respondents, 50% (N=19) knew 
that positive results of the Mantoux test are determined by the diameter of the swelling 
and 2,6% (N=1) were unsure. This indicated that 50% (N=19) of the respondents read 
the Mantoux test incorrectly and could thus misdiagnose children with PTB. 
 
Item 2.1.5: Positive Mantoux test result in a child with a previous BCG 
immunisation (N=38) 
 
Figure 4.4 depicts a positive Mantoux test result in a child with a previous BCG 
immunisation. 
 
 
47.40%
23.70%
2.60%
26.30%
15 mm or more = 18 10 mm or more = 9 4 mm or more = 1 Unsure = 10
 
 
Figure 4.4 
Positive Mantoux test result in a child with a previous BCG immunisation (N=38) 
 
A positive Mantoux test in a child with a previous BCG is 15 mm or more (Department of 
2004:46).  Of the respondents, only 47,4% (N=18) knew that a positive Mantoux test in 
a child with a previous BCG is 15 mm or more while 52,6% did not. 
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Item 2.1.6: Positive Mantoux test in a child with no previous BCG immunisation 
(N=38) 
 
Figure 4.5 indicates a positive Mantoux test in a child with no previous BCG 
immunisation. 
 
 
 
 
10 mm or more=16 8 mm or more=2 4 mm or more=5 Unsure=14
36.8%
5.3%15.8%
42.1%
 
Figure 4.5 
A positive Mantoux test in a child with no previous BCG immunisation (N=38) 
 
A positive Mantoux test in a child with no previous BCG immunisation is 10 mm or more 
(Department of Health 2004:46). Of the respondents, 42,1% (N=16) knew that a positive 
TST in a child with no previous BCG is 10mm or more, 21,1% (N=8) gave a wrong 
answer and 36,8% (N=14) were unsure. 
 
Item 2.1.7: A positive Mantoux test in a child with HIV infection (N=38) 
 
Figure 4.6 depicts a positive Mantoux test in a child with HIV infection. 
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15 mm or more=2 10 mm or more=4
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Figure 4.6 
A positive Mantoux test in a child with HIV infection (N=38) 
 
A positive Mantoux test in a child with HIV infection is 4 mm or more (Department of 
Health 2004:46). Of the respondents, 39,5% (N=15) knew that a positive TST in a child 
with HIV infection is 4 mm or more, 15,8% (N=6) gave a wrong answer and 44,7% 
(N=17) were unsure. 
 
Item 2.1.8: Management of a child with a doubtful TST (N=38) 
 
Table 4.14 indicates management of a child with a doubtful TST.  
 
Table 4.14 Management of a child with a doubtful TST 
 
Management of a child with a doubtful TST  N Percent 
Given anti-TB treatment  1 2,6 
Referred for an X-ray  36 94,8 
Unsure  1 2,6 
 
Of the respondents, 97,4% (N=36) knew that a child with a doubtful TST should be 
referred for X-ray, 2,6% (N=1) were unsure, and 2,6% (N=1) gave anti-TB treatment.  
 
Item 2.1.9: Correct time for reading the Mantoux test (N=38) 
 
Figure 4.7 depicts the correct time for reading the Mantoux test. 
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Figure 4.7 
Correct time for reading the Mantoux test (N=38) 
 
Of the respondents, 84% (N=32) read the Mantoux test between 48 and 72 hours, 
which is correct according to the Department of Health (1998:85), and 16% (N=6) were 
unsure. 
 
(2) High index of suspicion 
 
Item 2.2.1:  High index of suspicion of PTB infection in children (N=38) 
 
Table 4.15 illustrates high index of suspicion of PTB infection in children. 
 
Table 4.15 High index of suspicion of PTB infection in children 
 
High index of suspicion  N Percent 
Persistent cough 36 94,7 
Persistent wheezing 15 39,5 
Weight loss 36 94,7 
Fever 22 57,9 
Failure to recover from recent infectious diseases 21 55,3 
Malnutrition despite adequate diet 24 63,2 
Unsure 0 0,0 
 
The respondents were asked to mark all the appropriate answers. 
 
0%
0%
84%
16%
12 hrs = 0
24 hrs = 0
48 - 72 hrs = 32
Unsure = 6
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According to the Department of Health (2004:46), signs and symptoms of PTB in 
children are persistent cough, weight loss, audible wheeze that does not respond to 
bronchodilators, failure to recover from recent infection and malnutrition despite 
adequate nutrition. Of the respondents, 94,7% (N=36) knew that persistent cough and 
weight loss, respectively, are suggestive of TB in children; 39,5% (N=15) knew that an 
audible wheeze that does not respond to bronchodilators is suggestive of TB. Less than 
60% (N=22) knew that fever, failure to recover from recent infection despite the course 
of antibiotics and malnutrition despite an adequate are suggestive of TB infection in 
children.  
 
Item 2.2.2: Groups of children more susceptible to PTB infection (N=38) 
 
Table 4.16 indicates groups of children more susceptible to PTB infection. 
 
Table 4.16 Groups of children more susceptible to PTB infection 
 
Groups of children  N Percent 
Chronically underweight  27 71,1 
Chronically overweight  2 5,3 
HIV infected  34 89,5 
Boys  5 13,2 
Girls  0 0,0 
 
The respondents marked more than response.  
 
According to the Department of Health (1998:81-82), a child with HIV infection is more 
susceptible than non-HIV-infected children and malnourished children are to developing 
a severe form of PTB. Of the respondents, 71,1% (N=27) and 89,5% (N=34), 
respectively, knew that chronically underweight and HIV-infected children are more 
susceptible to PTB. 
 
Item 2.2.3: Factors associated with an increased risk of PTB infection in children 
(N=38) 
 
Table 4.17 illustrates factors associated with an increased risk of PTB infection in 
children. 
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Table 4.17 Factors associated with an increased risk of PTB infection in 
children 
 
Factors associated with an increased risk of PTB  N Percent 
Overcrowded living conditions 35 92,0 
Poor ventilation 37 97,0 
Malnutrition 34 89,0 
Poverty 36 95,0 
Exposure to cigarette smoking 7 18,0 
Smoke derived from household wood and coal fires 3 8,0 
Unsure 0 0,0 
 
The respondents were asked to mark all the appropriate answers 
 
TB is associated with overcrowding, poverty and malnutrition and poor ventilation. 
Cigarette smoking is associated with TB in adults only (Department of Health 1998:83). 
Of the respondents, 92% (N=35) knew that TB is associated with overcrowded living 
conditions, 97% (N=37) knew that TB is associated with poor ventilation, 89% (N=34) 
knew that TB is associated with malnutrition and 95% (N=36) knew that TB is 
associated with poverty. Only 18% (N=7) and 8% (N=3), respectively, indicated 
incorrectly that TB infection in children is associated with cigarette smoking and with 
smoke from household fires. 
 
(3)  X-rays as diagnostic tools for PTB in children 
 
Item 2.3.1: Role of X-rays in the diagnosis of PTB in children (N=38) 
 
Table 4.18 depicts whether X-rays are a gold standard for diagnosing PTB in children or 
not. 
 
Table 4.18 X-rays are a gold standard for diagnosing PTB in children or not 
 
X-rays are a gold standard for diagnosing 
 PTB in children  
N Percent 
True  11 28,9 
False  27 71,1 
Unsure  0 0,0 
 
X-rays cannot be used as a gold standard for diagnosing PTB in children because they 
are expensive, not available in PHC centres and many diseases look like TB on X-ray 
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(Department of Health 1998:87). Of the respondents, 71,1% (N=27) knew that X-rays 
are not a gold standard for diagnosing PTB in children, while 28,9% (N=11) indicated 
that they sent children to hospital for X-rays when they suspected PTB in children which 
is not cost effective and leads to delay in diagnosis.  
 
(4)  The paediatric flow chart 
 
Item 2.4.1: Use of the paediatric flow chart to help PHC nurses diagnose PTB in 
children (N=38)  
 
Figure 4.8 indicates the use of the paediatric flow chart. 
 
 
 
15.80%
63.20%
21%
Yes = 6 No = 24 Unsure = 8
 
 
Figure 4.8 
Use of the paediatric flow chart to help PHC nurses diagnose PTB in children 
(N=38) 
 
Of the respondents, 15,8% (N=6) indicated that they used the paediatric flow chart, 
63,2% (N=24) did not use the paediatric flow chart at all,  and 21% (N=8) were unsure.  
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(5)  The paediatric score chart 
 
Item 2.5.1: Use of the paediatric score chart to assist PHC nurses diagnose PTB 
in children (N=38)  
 
Table 4.19 depicts the use of the paediatric score chart. 
 
Table 4.19 Use of the paediatric score chart 
 
Use of the paediatric score chart  N Percent 
Yes  6 15,8 
No 23 60,5 
Unsure 9 23,7 
 
In areas where there is no X-ray, a score chart can be a valuable tool for diagnosis of 
TB in children (Department of Health 2004:48). Of the respondents, only 15,8% (N=6) 
used the score chart, 60,5% (N=23) did not use the score chart at all and 23,7% (N=9) 
were unsure. This is of concern because PHC settings do not have X-ray facilities.  
 
Item 2.5.2: Score suggestive of PTB in children (N=38) 
 
Table 4.20 indicates the score suggestive of PTB in children. 
 
Table 4.20 The score suggestive of PTB in children 
 
Score suggestive of PTB in children  N Percent 
7 or more 3 7,9 
Less than 7  3 7,9 
Unsure  32 84,2 
 
A score of 7 or more is suggestive of PTB (Department of Health 2004:49). Of the 
15,8% (N=6) of the respondents who used the score chart, only 7,9% knew that a 
paediatric score of 7% or more is suggestive of PTB and 84% (N=32) were unsure. This 
indicated that only 8% of the respondents could effectively use a paediatric score chart. 
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Item 2.5.3: Usefulness of the score chart in assisting the diagnosis of PTB in 
children (N=38) 
 
Table 4.21 illustrates the usefulness of the score chart in assisting the diagnosis of PTB 
in children. 
 
Table 4.21 Usefulness of the score chart in assisting the diagnosis of PTB in 
children 
 
Usefulness of the score chart in assisting 
the diagnosis of PTB in children 
N Percent 
Very useful 1 2,6 
Useful  4 10,5 
Not useful 0 0,0 
Unsure  33 86,9 
 
A score system is a way of improving the diagnosis of PTB in children (Department of 
Health 2004:48). Of the respondents, 86,9% (N=33) were unsure of how useful the 
score chart is in making the diagnosis of PTB in children; 2,6% (N=1) saw a score chart 
as very useful and 10,5% (N=4) saw it as useful.  
 
(6) The Road to Health Chart (RHTC) 
 
Item 2.6.1: Use of the RHTC as a diagnostic tool to diagnose PTB in children 
(N=38) 
 
Table 4.22 indicates the use of the RTHC as a diagnostic tool to diagnose PTB in 
children. 
 
Table 4.22 Use of the RTHC to diagnose PTB in children 
 
Use of the Road to Health Chart (RHTC) as a 
diagnostic tool to diagnose PTB in children  
N Percent 
Yes  31 81,6 
No  6 15,8 
Unsure  1 2,6 
 
Poor nutrition is associated with PTB in children (Department of Health 2004:46). An 
RTHC can be used to identify children with poor nutrition and thus susceptible to PTB. 
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Of the respondents, 81,6% (N=31) used the RTHC to identify children with suspected 
PTB, 15,8% (N=6) did not and 2,6% (N=1) were not sure. This meant that 19% (N=7) 
might misdiagnose PTB child cases that could be identified with the use of the RTHC. 
 
Item 2.6.2: Routine examination of children with poor weight gain for PTB (N=38) 
 
Table 4.23 depicts routine examination of children with poor weight gain for PTB. 
 
Table 4.23 Routine examination of children with poor weight gain for PTB 
 
Routine examination of children with 
poor weight gain for PTB 
N Percent 
Yes  34 89,5 
No  4 10,5 
Unsure 0 0,0 
 
According to Donald et al (1999:160,) all children who do not gain weight or who lose 
weight should be investigated for PTB. Of the respondents, 89,5% (N=34) evaluated 
children for PTB if they were not gaining weight and 10,5% (N=4) did not. 
 
(7) Bacteriological tests 
 
Item 2.7.1: Rationale for gastric washing/sputum induction as a diagnostic tool 
for PTB in children (N=38) 
 
Table 4.24 indicates the rationale for gastric washing/sputum induction to diagnose PTB 
in children. 
 
Table 4.24 Rationale for gastric washing/sputum induction to diagnose PTB in 
children 
 
Rationale for gastric washing/sputum induction to 
diagnose PTB in children  
N Percent 
Children cannot easily produce sputum 28 73,7 
Sputum tests are always negative in children 1 2,6 
Children under the age of 10 swallow their sputum 10 26,3 
Unsure 8 21,1 
 
The respondents were asked to mark all the appropriate answers. 
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According to the Department of Health (1998:83), children cannot produce sputum; they 
swallow it. Of the respondents, 73,7% (N=28) knew that children cannot produce 
sputum; 26,3% (N=10) knew that children under 10 years swallow their sputum; 2,6% 
knew that sputum results are always negative in children, and 21,1% were unsure why 
gastric washing is done.  
 
Item 2.7.2: Bacteriological tests to diagnose PTB in children (N=38) 
 
Table 4.25 indicates bacteriological tests to diagnose PTB in children. 
 
Table 4.25 Bacteriological tests to diagnose PTB in children 
 
Bacteriological  tests  N Percent 
Urine test 0 0,0 
Stools 0 0,0 
Rapid amplification test 0 0,0 
Serology tests 0 0,0 
Computed tomography scanning 0 0,0 
Polymerase reaction 0 0,0 
Pleural fluid 0 0,0 
Cerebro-spinal fluid 0 0,0 
Sputum induction 3 7,9 
Gastric washing 5 13,2 
None of the above 30 78,9 
 
Bacteriological confirmation of PTB in children is not always possible (Department of 
Health 1998:82). PTB in children is usually smear negative (Hesseling et al 2002:1043). 
Of the respondents, 7,9% (N=3) performed sputum induction and 13,2% (N=5) 
performed gastric washing. Franchi et al (1998:1682) emphasise that it is difficult to 
obtain sputum from children consequently 50 to 60% of children may be diagnosed with 
PTB without bacteriological confirmation. 
 
• QUESTIONNAIRE 2 (CHECKLIST) 
 
(1) General  
 
Item 1.1:  Availability of PHC services (N=19)  
 
Table 4.26 indicates the availability of PHC services.  
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Table 4.26 Availability of PHC services 
 
 Percent N 
Yes 5,3 1 
No 94,7 18 
 
Of the clinics, only one clinic 5,3% (N=1) was open 7 days a week and 24 hours a day. 
Eighteen clinics operated 8 hours a day, 5 days a week. This indicated that services 
were not always accessible to children with suspected or confirmed PTB.  
 
Item 1.2:  Availability of a cough register (N=19)  
 
Table 4.27 illustrates availability of a cough register. 
 
Table 4.27 Availability of a cough register 
 
 Percent N 
Yes 57,9 11 
No 42,1 8 
 
Only 57,9% (N=11) of the clinics had a cough register which could make it possible for 
the PHC nurses to identify children with a chronic cough so that these children could be 
further investigated for TB, 42,1% (N=8) of the clinics did  not have cough registers. 
 
Item 1.3:  Availability of a fast lane for coughing patients (N=19)  
 
Table 4.28 depicts the availability of a fast lane for coughing patients.  
 
Table 4.28 Availability of a fast lane for coughing patients 
 
 Percent N 
Yes 52,6 10 
No 47,4 9 
 
Of the clinics, 52,6% (N=10) had a fast lane for coughing patients and 47,4% (N=9) did 
not. According to the Department of Health (1998:49), TB patients become non-
infectious within two weeks after starting treatment. In clinics that have no fast lane for 
coughing patients, coughing patients that are not diagnosed yet for TB can infect 
children. 
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Item 1.4:  Availability of a fast lane for TB DOTS patients (N=19)  
  
Table 4.29 indicates the availability of a fast lane for TB DOTS patients. 
 
Table 4.29 Availability of a fast lane for TB DOTS patients 
 
 Percent N 
Yes 78,9 15 
No 21,1 4 
 
Reducing time to obtain TB treatment and giving immediate attention to TB patients can 
improve compliance (Department of Health 2004:38). Of the clinics, only 78,9%  (N=15) 
had a fast lane for TB DOTS patients.  
 
Item 1.5:  Home visits to ensure that all contacts are traced and treated (N=19) 
 
Table 4.30 illustrates home visits to ensure that all contacts are traced and treated.  
 
Table 4.30 Home visits to ensure that all contacts are traced and treated 
 
 Percent N 
Yes 73,7 14 
No 26,3 5 
 
According to the Department of Health (2004:52), active contact tracing is advisable to 
identify and treat child contacts of adult smear-positive TB cases. Home visits improve 
contact tracing because patients do not always reveal their status. Of the clinics, only 
73,7% (N=14) did home visits,   
 
(2) Availability of supportive material guidelines 
 
Item 2.1: Availability of the SA TB Control Programme (NTCP) Practical 
Guidelines (2000/4) (N=19)  
 
Table 4.31 depicts the availability of the SA TB Control Programme (NTCP) Practical 
Guidelines (2000/4). 
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Table 4.31 Availability of the SA TB Control Programme (NTCP) Practical 
Guidelines (2000/4) 
 
 Percent N 
Yes 94,7 18 
No 5,3 1 
 
Of the clinics, 94,7% (N=18) had the SA TB Control Programme (NTCP) Practical 
Guidelines (2000/4) and 5,3% (N=1) did not. All health districts should have TB 
coordinators that ensure that clinics have the supportive material. 
 
Item 2.2: Availability of the Tuberculosis: A Training Manual for Health Workers 
(1997/8) (N=19)  
 
Table 4.32 indicates the availability of the Tuberculosis: A Training Manual for Health 
Workers (1997/8). 
 
Table 4.32 Availability of the Tuberculosis:  A Training Model Manual for Health 
Workers (1997/8) 
 
 Percent N 
Yes 57,9 11 
No 42,1 8 
 
Of the clinics, 57,9% (N=11) had the Tuberculosis: A Training Manual for Health 
Workers (1997/8) while 42,1% (N=8) did not.  
 
Item 2.3: Use of the TB score system for the diagnosis of PTB in children (N=19)  
 
Table 4.33 illustrates the use of the TB score system for the diagnosis of PTB in 
children.  
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Table 4.33 Use of the TB score system for the diagnosis of PTB in children 
 
 Percent N 
Yes 26,3 5 
No 73,7 14 
 
Of the clinics, 26,3% (N=5) used the TB score system for the diagnosis of PTB in 
children, while 73,7% (N=14) did not. The system is recommended in the South African 
National Guidelines for the Management of TB. 
 
Item 2.4:  Use of a paediatric TB flow chart (N=19)  
 
Table 4.34 depicts the use of a paediatric TB flow chart.  
 
Table 4.34 Use of a paediatric TB flow chart 
 
 Percent N 
Yes 0,0 0 
No 100,0 19 
 
None of the clinics used the paediatric TB flow chart. 
 
Item 2.5: Use of the flow diagram to help identify and manage child contacts of 
infectious adults (N=19)  
 
Table 4.35 illustrates the use of the flow diagram to help identify and manage child 
contacts of infectious adults.  
 
Table 4.35 Use of the flow diagram to help identify and manage child contacts of 
infectious adults 
 
 Percent N 
Yes 10,5 2 
No 89,5 17 
 
Of the clinics, 10,5% (N=2) used the flow diagram to help them identify and manage 
child contacts of infectious adults, while the others did not.  
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Item 2.6: Use of the diagnostic pathways for children with possible PTB (N=19)  
  
Table 4.36 indicates the use of the diagnostic pathways for children with possible TB 
(Donald et al 1999:157). 
 
Table 4.36 Use of the diagnostic pathways for children with possible PTB 
 
 Percent N 
Yes 0,0 0 
No 100,0 19 
 
None of the clinics used the suggested diagnostic pathways for children with possible 
TB (Donald et al 1999:157).  
 
(3) Bacteriological tests 
 
Item 3.1: Performance of gastric washings/sputum induction (N=19) 
 
Table 4.37 depicts the performance of the gastric washings/sputum induction. 
 
Table 4.37 Performance of the gastric washings/sputum induction 
 
 Percent N 
Yes 10,5 2 
No 89,5 17 
 
Of the clinics, 89,5% (N=17) did not perform gastric washings/sputum induction to get 
sputum specimens from children. This indicated that 89,5% (N=17) of the clinics gave 
TB treatment to children without bacteriological confirmation.  
 
Item 3.2: Availability of all the necessary equipment in stock to perform gastric 
washing/sputum induction (N=19)  
 
Table 4.38 indicates the availability of all the necessary equipment in stock to perform 
gastric washing/sputum induction. 
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Table 4.38 Availability of all the necessary equipment in stock to perform gastric 
washing/sputum induction 
 
 Percent N 
Yes 5,3 1 
No 94,7 18 
 
Of the clinics, only 5,3% (N=1) had all the necessary equipment in stock to perform 
gastric washing/sputum induction.  
 
Item 3.3: Stock-outs of equipment in the last six months (N=19)  
 
Table 4.39 indicates the stock-outs of equipment in the last six months. 
 
Table 4.39  Stock-outs of equipment in the last six months 
 
 Percent N 
Yes 10,5 2 
No 89,5 17 
 
Of the clinics, only 10,5% (N=2) ran out of equipment used to obtain sputum from 
children in the last six months.  
 
Item 3.4: Availability of transport to take sputum specimens to the laboratory 
(N=19)  
 
Table 4.40 depicts the availability of transport to take sputum specimens to the 
laboratory.  
 
Table 4.40 Availability of transport to take sputum specimens to the laboratory 
 
 Percent N 
Yes 100,0 19 
No 0,0 0 
 
All the clinics (100%) had transport to take sputum specimens to the laboratory. A car 
delivers equipment and medicines to all the clinics and takes orders to the hospital 
every week. 
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(4) The tuberculin skin test (TST) 
 
Item 4.1:   Availability of the tuberculin tests (N=19) 
 
Table 4.41 indicates the availability of the tuberculin tests. 
 
Table 4.41 Availability of the tuberculin tests 
 
 Percent N 
Yes 100,5 19 
No 0,0 0 
 
All the clinics had the tuberculin tests in stock. They see children with suspected TB 
every day. 
 
Item 4.2: Stock-outs of tuberculin tests during the last six months (N=19)  
 
Table 4.42 illustrates the stock-outs of tuberculin tests during the last six months.  
 
Table 4.42 Stock-outs of tuberculin tests during the last six months 
 
 Percent N 
Yes 15,8 3 
No 84,2 16 
 
Of the clinics, only 15,8% (N=3) had stock-outs during the last six months.  
 
Item 4.3: Working condition of the refrigerators to maintain cold chain (N=19)  
 
Table 4.43 depicts the working condition of the refrigerators to maintain cold chain. 
 
Table 4.43 Working condition of the refrigerators to maintain cold chain 
 
 Percent N 
Yes 100,0 19 
No 0,0 0 
 
All the clinics had refrigerators that were always in good working condition to maintain 
cold chain. The refrigerators were used to store vaccines for immunisation. 
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Item 4.4: Power failure (N=19)  
 
Table 4.44 indicates the rate of power failure. 
 
Table 4.44  Power failure 
 
 Percent N 
Yes 47,4 9 
No 52,6 10 
 
Of the clinics, 47,4% (N=9) experienced power failures.  
 
Item 4.5:   Availability of the back-up system in cases of electricity failure (N=19)  
 
Table 4.45 illustrates the availability of a back-up system in case of electricity failure.    
 
Table 4.45 Availability of back-up system in cases of electricity failure 
 
 Percent N 
Yes 5,3 1 
No 97,7 18 
 
 
Of the clinics, only 5,3% (N=1) had a back-up system for electricity in case of power 
failure. Electricians respond rapidly when there is a power failure therefore the vaccines 
are kept safe. 
 
(5) X-rays 
 
Item 5.1: Use of X-rays as a diagnostic tool (N=19)  
 
Table 4.46 depicts the use of X-rays as a diagnostic tool.  
 
Table 4.46 Use of X-rays as a diagnostic tool 
 
 Percent N 
Yes 31,6 6 
No 68,4 13 
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Of the clinics, 31,6% (N=6) used X-rays to diagnose PTB in children. According to the 
Department of Health (2004:47), X-ray changes in PTB patients are not specific to TB.  
 
Item 5.2: Availability of X-ray facilities (N=19)  
 
Table 4.47 indicates the availability of X-ray facilities.  
 
Table 4.47 Availability of X-ray facilities 
 
 Percent N 
Yes 0,0 0 
No 100,0 19 
 
None of the clinics had X-ray facilities. There is a lack of resources in the Department of 
Health. This leads to diagnostic delays of PTB which could lead to delays in the 
commencement of treatment and high mortality rates in children to due PTB 
(Department of Health 1998:43).  
 
Item 5.3: Availability of patient transport (N=19)  
  
Table 4.48 illustrates the availability of patient transport. 
  
Table 4.48 Availability of patient transport 
 
 Percent N 
Yes 0,0 0 
No 100,0 19 
 
None of the clinics had hospital transport to take to children to hospital for X-rays. This 
meant that some children with suspected PTB were missed because not all parents 
could afford public transport to take children to hospital. 
 
(6) TB medicines  
 
Item 6.1: Availability of all the TB medicines (N=19) 
  
Table 4.49 indicates the availability of all the TB medicines. 
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Table 4.49 Availability of all the TB medicines 
 
 Percent N 
Yes 97,4 18 
No 5,3 1 
 
Of the clinics, 94,7% (N=18) had all the TB medicines for treating PTB in children in 
stock. Shortages of TB drugs lead to PTB patients defaulting treatment and thus to 
MDR TB. MDR TB is difficult and expensive to treat (Department of Health 2000:40). 
 
Item 6.2:  Stock-outs of medicines during the last six months (N=19)  
 
Table 4.50 illustrates stock-outs of medicines during the last six months.  
  
Table 4.50 Stock-outs of medicines during the last six months 
 
 Percent N 
Yes 5,3 1 
No 94,7 18 
 
 
Of the clinics, only 5% (N=1) had stock-outs during the last six months.  
 
4.3 CONCLUSION 
 
This chapter discussed the data analysis and interpretation, and presented tables and 
graphs. Chapter 5 discusses the findings, concludes the study and makes 
recommendations for practice and further research. 
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Chapter 5 
 
Findings, limitations and recommendations 
 
5.1 INTRODUCTION 
 
This chapter presents a summary and the findings of the study, discusses its limitations, 
and makes recommendations. 
 
5.2 SUMMARY OF THE STUDY 
 
The purpose of the study was to describe the challenges PHC nurses face when 
diagnosing PTB in children under the age of 5 in clinics under Prince Mshiyeni Hospital 
at Ethekwini Health District, KwaZulu-Natal, South Africa. The objectives of the study 
were to determine whether PHC nurses in the Ethekweni health district, in clinics under 
Prince Mshiyeni Hospital had adequate knowledge to effectively diagnose PTB in 
children, and whether the clinics were sufficiently equipped to diagnose PTB in children.  
 
 
The researcher conducted a literature review on the diagnosis of PTB in children 
nationally and internationally, prevention of PTB infection in children, effects of 
misdiagnosing PTB in children and the effects of HIV infection on the diagnosis of PTB 
in children. 
 
A quantitative, non-experimental, descriptive approach was used to describe the 
challenges of diagnosing PTB in children in order to identify gaps in current practice and 
formulate user-friendly protocol or policy to improve clinical practice.  
 
The target population included all the PHC nurses working in the nineteen fixed PHC 
clinics under Prince Mshiyeni Hospital in the Ethekwini Health District, KwaZulu-Natal, 
who were primarily responsible for the management of children with suspected PTB. 
 
The researcher distributed questionnaires to a sample of thirty-eight respondents, two in 
each clinic, to determine whether they had adequate knowledge to effectively diagnose 
PTB in children. In each clinic, the senior respondent or the one responsible for TB 
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management in the clinic completed a checklist.  The purpose of the checklist was to 
determine whether the PHC facilities were adequately equipped to diagnose TB in 
children. The researcher used convenience sampling to select the respondents. 
 
Data were electronically captured in the Microsoft Excel Windows spreadsheet and 
analysed using the Quattro Pro 4.0 Statistics computer program. 
 
5.3 FINDINGS 
 
The findings are discussed according to the two research questions of the study. 
 
5.3.1 Do PHC nurses in the Ethekwini health district, in clinics under Prince 
Mshiyeni Hospital, have adequate knowledge to effectively diagnose PTB in 
children?  
 
The findings revealed that the respondents had varying levels of knowledge regarding 
the diagnosis of PTB in children. Only 44,7% of the respondents had received training 
on TB in the past four years. The majority of the respondents knew that the diagnosis of 
TB revolves around clinical features, chest X-ray, a TST test and history of contact with 
a smear-positive adult PTB case (Department of Health 2000:32).  
 
Of the respondents, 39,5% knew that an audible wheeze that does not respond to 
bronchodilators is suggestive of TB in children and under 60% knew that fever, failure to 
recover from recent infection despite a course of antibiotics, and malnutrition are 
suggestive of PTB infection in children.  
 
With regard to the risk of PTB in children, 63,2% of the respondents knew that the risk 
of PTB infection in children in a given population depends on the number of infected TB 
cases in the population and the degree of overcrowding, respectively; 36,8% knew that 
the risk depends on the extent of exposure to infectious droplet nuclei, and 13,2% knew 
that the risk depends on the number of children under the age of 5 in the given 
population.  
 
Although 94,8% of the respondents, performed a TST when they suspected PTB in 
children, which is correct according to Department of Health (1998:86), most of the 
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respondents showed gross knowledge deficit regarding the interpretation of TST in 
diagnosing PTB in children. Of the respondents, 55,3% knew that HIV infection could 
give false negative results; less than 50% knew that malnutrition, steroids, cancer 
treatment and disseminated TB suppressed the TST. Of the respondents, 94,8% 
referred all children with a doubtful TST to hospital for diagnosis, which is correct 
according to the Department of Health (1998:86).  
 
The study indicated that there is a risk of under-reporting of childhood PTB because 
only 34,2% of the respondents used the TB register to record child PTB cases. Of the 
respondents, 84,2% did not use the paediatric flow chart and the paediatric score chart; 
8% could effectively use a paediatric score chart; 89,5% evaluated children who were 
not gaining weight for PTB; more than 90% knew that TB is associated with 
overcrowded living conditions, poor ventilation and poverty, and over 85% knew that TB 
is associated with malnutrition. 
 
BCG immunisation was the only TB prevention strategy in children familiar 78,9% to of 
respondents; 39,5% knew that chemoprophylaxis of child contacts of infectious TB 
cases, a functional TB control programme and treating smear-positive TB adult TB 
cases can effectively prevent PTB infection in children, and only 7,9% knew that DPT 
vaccine is a strategy to prevent PTB in children.  
 
Of the respondents, 73,7% knew that children could not produce sputum; 26,3% that 
children under 10 years swallow their sputum; only 2,6% knew that sputum results are 
always negative in children, and 21,1% performed sputum induction/gastric washing. 
This confirmed Franchi et al’s (1998:1682) finding that it is difficult to obtain sputum 
from children and as a result 50 to 60% of children may be diagnosed with PTB without 
bacteriological confirmation. 
 
The study found that the respondents did not have sufficient knowledge to effectively 
diagnose PTB in children, which could lead to under-diagnosis of PTB in children.   
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5.3.2 Are the PHC settings under Prince Mshiyeni Hospital in the Ethekwini 
district adequately equipped to diagnose PTB in children? 
 
The study revealed that the PHC clinics were not adequately equipped to diagnose PTB 
in children. A cough register, which could make it easy for the PHC nurses to identify 
children with chronic cough so that these children could be further investigated for PTB, 
was available in only 57,9% of the clinics.  Only 52,6% of the clinics had a fast lane for 
coughing patients. In 26,3% of the clinics, home visits to identify and treat child contacts 
of adult smear-positive TB cases were not done.  
 
Of the clinics, 94,7% had the South African TB Control Programme Practical Guidelines 
(2000/4) while only 57,9% had the Training Manual for Health Workers (1997/8). None 
of the clinics used the paediatric TB flow chart and the suggested diagnostic pathways 
for children with possible TB (Donald et al 1999:157).  
 
Of the clinics, only 26,3% used the TB score system for the diagnosis of PTB in children 
even though the system is recommended in the South African National Guidelines for 
the Management of TB, and 10,5% used the flow diagram to help PHC nurses identify 
and manage child contacts of adult TB cases. 
 
All of the clinics had transport to take sputum specimens to the laboratory and the TST 
in stock; none had X-ray facilities; only 5,3% had all the necessary equipment in stock 
to perform gastric washing/sputum induction; none had hospital transport to take 
children to hospital for X-rays, and most did not have a doctor always available to 
interpret the X-rays. Stock-outs of TB medicines for treating PTB in children were very 
rare. 
 
5.4 LIMITATIONS OF THE STUDY 
 
The researcher found the following limitations in the study. The study focused only on 
clinics under Prince Mshiyeni Hospital in the Ethekwini district, KwaZulu-Natal, therefore 
the findings cannot be generalized to the whole Ethekwini district and other areas. 
Similar studies could and should be conducted in other provinces because TB was one 
of the leading causes of death in South Africa in 2001 in the age group 0-14 years 
(Statistics South Africa 2005:32). Observation would have been more appropriate than 
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questionnaires for data collection because the aim of the study was to describe 
diagnosing PTB in children under 5 years. Some of the questions did not deal with the 
application of knowledge. 
 
5.5 PRACTICAL SIGNIFICANCE OF THE STUDY 
 
The findings of this study could have major policy and training implications for PHC 
nurses in KwaZulu-Natal. This would result in early diagnosis and treatment with 
improved levels of care of children with PTB. The findings could also lead to more 
complete notification of PTB in children.  
 
5.6 RECOMMENDATIONS  
 
Based on the findings of the study, the researcher makes the following 
recommendations for practice and further research. 
 
5.6.1 Improvement of PTB diagnosis in children by PHC nurses 
 
The following recommendations should improve the early diagnosis of PTB in children 
and thus the quality of care given to children:  
 
• Regular in-service training programmes on the diagnosis and management of 
PTB in children to keep PHC nurses abreast of new developments in order to 
ensure quality care to children. 
• Regular audit of TB records by the clinic supervisors/TB coordinators to identify 
shortcomings in the management of PTB in children. 
• Supply of standardised equipment, surgical supplies and supportive study 
material for diagnosis of PTB in children in all PHC settings. 
• Simplification of protocols for diagnosis and management of PTB in children. 
• Inclusion of the management of PTB in children in the curriculum of professional 
nurses’ training. 
 
5.6.2 Further research 
 
It is recommended that further research be conducted into 
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• better methods for diagnosing PTB in children 
• the development and evaluation of a TB score system that would be useful in 
HIV/AIDS and malnutrition high endemic areas like South Africa 
 
5.8 CONCLUSION 
 
The study was conducted in the nineteen clinics under Prince Mshiyeni Hospital in the 
Ethekwini district, KwaZulu-Natal to examine the PHC nurses’ knowledge on the 
diagnosis of PTB in children and whether the clinics were adequately equipped to 
effectively diagnose PTB in children. The study found that the respondents did not have 
sufficient knowledge to successfully diagnose PTB in children and that the clinics were 
not adequately equipped to effectively diagnose PTB in children. Therefore there is an 
urgent need for a plan of action by the Department of Health at Ethekwini Health District 
to improve the diagnosis of PTB in children in the clinics under Prince Mshiyeni 
Hospital. 
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 ANNEXURE A 
INFORMED CONSENT FORM 
 
PROJECT TITLE: 
Challenges of diagnosing Pulmonary Tuberculosis in children under the age of 5 
years 
 
RESEARCHER  SUPERVISORS 
 
T M Banda                                              Ms JE Smith and 
MA Public Health Student                        Ms H S du Toit 
Department of Health Studies                   Department of Health Studies 
University of South Africa                         University of South Africa 
Telephone: 031 907 8299            Tel: 012-429-6754/012-4296305 
 
You are hereby invited to participate in the study mentioned above. You will be 
asked to fill in a questionnaire with closed and open-ended questions. Your 
participation in the study is voluntary. You can withdraw from the study at any time 
should you so wish. No physical or psychological risks are anticipated in the study. 
Code numbers not names will be used to identify respondents. Data collected will be 
used solely for the purpose of the study, will not be used against any respondent, 
and will be kept confidential. 
 
The findings of this study could have major policy and training implications for PHC 
nurses in KwaZulu-Natal. This will result in early diagnosis and treatment with 
improved level of care of children with PTB. These findings could also lead to more 
complete notification of PTB in children.   
 
I, ………………………………………. have read and fully understood the details of 
the proposed study. 
 
I fully agree to participate in the study provided my right to confidentiality and 
anonymity is protected. 
I hereby give my consent to participate in the study. 
 
Participant’s signature ………………… Date……………  Place…………………. 
Researcher’s signature ……………….. Date…………….  Place…………………. 
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ANNEXURE B 
LETTER TO THE INSTITUTION 
RE: PERMISSION TO CONDUCT RESEARCH 
RESEARCH TITLE: 
Diagnosing pulmonary tuberculosis in children under the age of 5 years 
 
RESEARCHER  SUPERVISORS 
 
T M Banda                                              Ms JE Smith and 
Ma Public Health Student                        Ms HS du Toit 
Department of Health Studies                   Department of Health Studies 
University of South Africa                         University of South Africa 
Telephone: 031 907 8299            Tel: 012-429-6754/012-4296305 
 
Background to and purpose of study 
Diagnosing PTB in children is difficult. A definite diagnosis of TB is based on proper history, 
tuberculin skin test, X-ray and clinical features.  The aim of the study is to describe 
diagnosing PTB in children so that skills gaps in the current practice can be identified so 
that a standardised protocol can be developed to facilitate diagnosing PTB in children. 
 
Research design 
A quantitative non-experimental design will be used. Respondents for the proposed study 
will be professional nurses providing primary health care (PHC) services in clinics under 
Prince Mshiyeni Hospital. Respondents will be selected non-randomly. A questionnaire and 
the checklist will be used to collect data. 
 
Potential benefits 
The findings of this study could have major policy and training implications for PHC nurses 
in KwaZulu-Natal. This would result in early diagnosis and treatment with improved level of 
care of children with PTB. These findings could also lead to more complete notification of 
PTB in children.   
 
Risks 
The risks are minimal. The respondents may be reluctant to participate in the study fearing 
the information might be used against them. The aim and significance of the study will be 
explained and any misconceptions about the study clarified. 
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Confidentiality and anonymity 
Data collected will be kept under lock and key. Code numbers instead of real names will be 
used to identify questionnaires. 
 
Researcher’s signature: ……………………….   Date:………………………. 
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ANNEXURE C 
QUESTIONNAIRE TO DETERMINE WHETHER PHC NURSES HAVE ADEQUATE 
KNOWLEDGE TO EFFECTIVELY DIAGNOSE PTB IN CHILDREN UNDER THE 
AGE OF 5 YEARS 
 
Instructions: 
Please answer all questions. 
Mark the appropriate circle with “X”. 
 
SECTION 1: DEMOGRAPHIC DATA 
 
 
1. Gender 
Male  
Female    
 
 
 
 
 
1 
 
2. Age group in years 
<35  
36-45 
46-55 
56-65  
 
 
2 
 
3 
 
4 
 
 5 
 
3. Present designation 
Professional nurse 
Senior professional nurse 
Chief professional nurse 
 
 
6 
 
7 
 
8 
 
 
FOR OFFICE USE ONLY 
2 
1
3
2
4
1
1
3
2
  
 
2
 
4. Working experience 
 
0-5 years  
 
6-10 years 
 
11years and above 
 
 
 
 9 
 
  10 
 
11 
5.Have you attended any short course on TB 
management in children? 
Yes  
No 
 
 
 
 
 
 
 
12 
6. If yes, when was the most recent trainng 
attended? (provide year) ________ 
 
 
13 
7. Which statement best describes your role in the 
management of TB in children in your clinic? 
I’m the person most responsible 
Everybody is responsble 
All children are referred to the hospital for  
diagnosis 
Other 
 
 
 
 
14 
 
15 
 
 
 
16 
 
           17 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
3
2
2
1
2
1
4
3
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SECTION 2: DIAGNOSING PTB IN CHILDREN UNDER 5 YEARS 
 
 
1. GENERAL 
1.1 The diagnosis of TB in children primarily revolves 
around: Mark all applicable answers. 
Clinical features  
Tuberculin skin test  
Chest X-ray  
History of contact with a sputum positive PTB case 
VCT  
TB blood test  
Unsure  
 
 
 
 
 
 
 
 18 
 
19 
 
20 
 
21 
 
 
22 
 
 23 
 
 24 
 
1.2 The risk of infection with TB in children in a given 
population depends on the following: 
The number of infectious TB cases in the 
population 
The degree of overcrowding in a community 
The extent of exposure of infectious droplet nuclei 
The proportion of children under 5 years of age in the 
population 
 
 
 
 
 
 
 25 
 
26 
 
27 
 
 
28 
 
 
 
 
 
 
 
 
 
1
2
3
4
5
6
7
1
2
3
4
  
 
4
1.3 How do you keep record of children under 5 years  
 
diagnosed with TB ? 
 
None  
 
Extra TB register 
 
Book 
 
Form 
 
Blue card of smear-positive TB patients 
 
Blue card of child contacts 
 
Road to Health Card (RHTC)  
 
Other   
 
 
 
 
 
29 
 
30 
 
31 
 
 32 
 
 33 
 
 34 
 
 35 
 
 36 
 
1.4 What strategies effectively prevent TB in children? 
 
BCG vaccine  
 
Chemoprophylaxis of child contacts of infectious  
 
adult TB cases 
 
DPT vaccination 
 
A functional national TB control programme 
 
Treating smear-positive adults 
 
 
 
37 
 
 
 
38 
 
 39 
 
 40 
 
 41 
 
1.5 Tracing of child contacts of PTB  adult cases should 
include 
 
TST only 
 
Proper history, TST, clinical examination 
 
and X-ray  
 
X-ray only 
 
Unsure 
 
 
 
 42 
 
 
43 
 
44 
 
45 
 
 
 
2
1
3
4
5
2
5
4
1
6
3
7
8
1
2
3
4
  
 
5
 
2. DIAGNOSTIC TOOLS/ TESTS 
2.1 Tuberculin test for children 
2.1.1 When should one perform a Tuberculin test? 
Suspect TB  
Suspect HIV/AIDS  
When a BCG vaccination is not followed by a scar 
Unsure  
 
 
 
 
 
 
46 
 
47 
 
      48 
 
49 
 
 
2.1.2 Which conditions may suppress the Tuberculin skin 
test (give a false negative result)? Mark all applicable 
answers. 
HIV infection  
Malnutrition 
Steroids  
Cancer treatment  
Severe disseminated TB 
Unsure  
 
 
 
 
 
 
50 
 
51 
 
52 
  
53 
 
54 
 
              55   
2.1.3 Where do you administer the Tuberculin test? 
Lateral aspect of the thigh  
Upper arm  
Dorsal aspect of the fore arm  
Unsure  
 
 
 56 
 
 57 
 
 58 
 
 59 
  
 
 
 
 
1
2
3
4
1
2
3
4
5
6
1
2
3
4
  
 
6
 
2.1.4 Correct reading of Mantoux test is limited to  
Height of the swelling  
Colour of the swelling  
Diameter of the swelling  
Unsure 
 
 
 
         60 
 
 61 
 
 62 
 
 63 
  
2.1.5 A positive tuberculin test (Mantoux) in a child with a 
previous BCG immunisation is  
15mm or more  
10mm or more 
4mm or more  
Unsure 
 
 
 
 
64 
 
 65 
 
66 
 
67 
2.1.6 A positive tuberculin test (Mantoux) in a child with no 
previous BCG immunisation is           
   10mm or more 
    8mm or more 
    4mm or more  
   Unsure  
 
 
 
 
68 
 
 69 
 
 70 
 
71 
2.1.7 A positive positive tuberculin test (Mantoux) in a 
child with HIV infection is  
15mm or more 
10mm or more 
4mm or more 
Unsure  
 
 
  
 
72 
 
73 
 
74 
 
75 
 
 
1
3
2
4
1
2
3
4
1
2
4
3
1
2
3
4
  
 
7
 
2.1.8 A child with a doubtful Mantoux test should be  
 
Given anti-TB treatment  
 
Referred for an X-ray 
 
Unsure 
 
 
 
 76 
 
 77 
 
 78 
 
2.1.9 After how many hours is the Mantoux test  
 
reading done? 
 
12 hours  
 
24 hours 
 
48-72 hours 
 
Unsure 
 
 
 
 
 
79 
 
80 
 
81 
 
82 
2.2 High index of suspicion 
2.2.1 Which of the following symptoms are suggestive of 
PTB in children? Mark all applicable answers. 
Persistent cough 
Persistent wheezing 
Weight loss 
Unexplained fever 
Failure to recover from recent infectious diseases 
Malnutrition despite an adequate diet 
Unsure 
 
 
 
 
 
 
 
83 
 
84 
 
85 
 
86 
 
87 
 
    88 
 
 89 
  
 
 
 
 
 
 
 
1
2
3
3
2
4
1
1
3
4
2
5
7
6
  
 
8
2.2.2 Which groups of children are more susceptible to 
TB? Mark all applicable answers. 
Chronically underweight 
Chronically overweight 
HIV infected 
Boys  
Girls 
 
 
 
 
90 
 
91 
 
92 
 
93 
 
94 
 
2.2.3 Which of the following factors are associated with an 
increased risk of TB infection in children? Mark all 
appropriate answers. 
Overcrowded living conditions 
Poor ventilation 
Malnutrition 
Poverty 
Exposure to cigarette smoking 
Smoke derived from household wood and coal fires 
Unsure  
 
 
 
 
 
 
 95         
          
 96 
 
 97 
 
 98 
 
 99 
           
 100 
 
101 
2.3 X-rays as diagnostic tools for TB in children 
2.3.1 The gold standard for diagnosing TB in children is 
chest X-rays. 
True  
False 
Unsure 
 
 
 
 
 
 
 
 
 
 
102 
 
 
 
 
3
2
1
1
5
2
4
3
1
3
6
7
4
2
5
  
 
9
2.4 The paediatric flow chart 
 
2.4.1 Do you use the paediatric flow chart to assist  
 
you to diagnose PTB in children?  
 
Yes  
 
No 
 
Unsure 
 
 
 
 
 
 
 
 
 
 
 
103 
2.5 The paediatric score chart 
 
2.5.1 Do you use the paediatric score chart to   
 
assist you to diagnose PTB in children?  
 
Yes  
 
No 
 
Unsure 
 
 
 
 
 
 
 
 
 
 
 
104 
2.5.2 A score that is suggestive of TB when using a 
score system is: 
7 or more 
Less than 7 
Unsure 
 
 
 
          105 
 
106 
 
107 
2.5.3 How do you rate the TB SCORE CHART in 
assisting you with the diagnosis of TB in children? 
Very useful 
Useful 
Not useful 
Unsure 
 
 
 
 
108 
 
109 
 
110 
 
111 
 
4
1
2
3
3
2
2
1
1
2
1
3
3
  
 
10
 
2.6 The Road to Health  Card (RHTC) 
2.6.1. Do you use the Road to Health Card as a 
diagnostic tool to diagnose TB in children? 
Yes 
No 
Unsure 
 
 
 
 
 
 
 
 
 
112 
2.6.2 Do you routinely evaluate a child for possible TB 
when she is losing or not gaining weight adequately? 
Yes 
No 
Unsure 
 
 
 
 
 
 
 
113 
2.7 Bacteriological  tests 
2.7.1 Why is gastric washing/sputum induction used as a 
diagnostic tool in children? 
Children cannot easily produce sputum 
Sputum tests are always negative in children 
Children under the age of 10 swallow their sputum 
Unsure 
 
 
 
 
 
 
114 
 
115 
 
116 
 
117 
 
 
 
 
 
1
2
3
4
1
2
3
1
3
2
  
 
11
 
2.7.2 Do you make use of any of the following to 
diagnose TB in children? (Mark all the appropriate 
answers) 
Urine test 
Stools 
Rapid amplification test 
Serology tests 
Computed tomography scanning 
Polymerase reaction 
 Pleural fluid   
                                                                                         
Cerebro spinal fluid 
 
Sputum induction 
Gastric washing 
None of the above 
 
 
 
 
 
 
118 
 
119 
 
120 
 
121 
 
122 
 
123 
 
124 
 
125 
 
 126 
 
127 
 
 128 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
3
4
2
5
6
7
8
9
10
11
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ANNEXURE D 
CHECKLIST TO DETERMINE WHETHER PRIMARY HEALTH CARE SETTINGS 
ARE ADEQUATELY EQUIPPED TO EFFECTIVELY DIAGNOSE PTB IN 
CHILDREN UNDER THE AGE OF 5 YEARS 
 
Instruction: 
Please mark the appropriate column with X. 
 
                                                                                                        YES  NO 
1. General 
1.1 Is this clinic open 7 days a week and 24 hours a day? 
 
  
1.2 Do they have a cough register? 
 
  
1.3 Do they have a fast lane for coughing patients? 
 
  
1.4 Do they have a fast lane for TB DOTS patients? 
 
  
1.5 Do they do home visits to ensure that all contacts are 
traced and treated? 
 
  
2. Availability of supportive material guidelines 
2.1 Do they have the SA TB Control Programme (NTCP) 
Practical guidelines (2000/4)? 
 
  
2.2 Do they have Tuberculosis – A Training Manual for Health  
Workers (1997/8)? 
 
  
2.3 Do they use any TB score system for the diagnosis of TB in 
children? 
 
  
2.4 Do they use a paediatric TB flow chart? 
  
  
2.5 Do they use any flow diagram to help them identify and 
manage child contacts of infectious adults? 
 
  
2.6 Do they use the suggested diagnostic pathways for 
children with possible TB (Donald et al 1999:57)? 
 
  
 
  
 
2
                                                                                                                            YES     NO 
3. Bacteriological tests 
3.1 Do they do gastric washings/sputum induction to get 
sputum specimens from children? 
 
  
3.2 Do they have all the necessary equipment in stock to 
perform gastric washing/sputum induction? 
 
  
3.3 Did they have any stock-outs of equipment used to get 
sputum from children in the last six months? 
 
  
3.4 Does the clinic have transport to take sputum specimens to 
the laboratory?  
 
  
4. Tuberculin test 
4.1 Do they have any Tuberculin tests in stock? 
 
  
4.2 Did they have any stock-outs during the last 6 months? 
 
  
4.3 Is the refrigerator always in good working condition to 
maintain cold chain? 
 
  
4.4 Do you ever experience power failures? 
 
  
4.5 Is there a back-up system for electricity in case of power 
failure? 
 
  
5. X-rays 
5.1 Do they use X-rays as a diagnostic tool to diagnose TB in 
children? 
 
  
5.2 Do they have X-ray facilities at the clinic? 
 
  
5.3 If no, is transport available to transport children to hospital 
for X-rays? 
 
  
6. TB medicines  
6.1 Do they have all the TB medicines for treating PTB in 
children in stock? 
 
  
6.2 Did they have any stock-outs during the last 6 months?   
 
THANK YOU FOR YOUR PARTICIPATION 
 
